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(57) ABSTRACT 

A method automatically measures parameter data relating to 
wireless network environment in a code division multiple 
access(CDMA) system. First, if a server's telephone number 
is detected from power-on registration data stored in a 
storage device, then a connection with tbe server is 
attempted through a mobile station with a data service 
function using the server's telephone number. Thereafter, if 
there is test plan program data from the server after the 
connection is made, the parameter data is measured using 
another mobile station with a diagnostic monitor function 
based on the test plan program data. The measured param- 
eter data is then collected and parsed to obtain sets of 
measured parameter data, each set having a different kind of 
measured data; and, finally, the sets of measured parameter 
data are transmitted to the server using the mobile station 
with the data service function when there is a data trans- 
mission request from the server. 

20 Claims, 4 Drawing Sheets 
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FIG. 5 
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METHOD AND APPARATUS FOR 
AUTOMATIC CALL TEST IN A CDMA 
SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to a code division multiple 
access(CDMA) system; and, more particularly, to a method 
and apparatus capable of automatically measuring certain 
parameter data relating to wireless network environments 
for call testing. 

BACKGROUND OF THE INVENTION 

In a telecommunications system such as a CDMA system, 
there is utilized a performance evaluation equipment to 
evaluate the performance of a base station or for call testing 
in the system. For the performance evaluation, the equip- 
ment is provided with one or more call testers which are 
installed at a fixed place or in a movable object, e.g., 
automobile. By using such a call tester, it is possible to 
measure various parameter data relating to wireless network 
environments within a service coverage of a base station. 
The measured parameter data is then sent to a server of the 
equipment for the performance evaluation. 

Specifically, when there is a request from the tester server 
to obtain parameter data needed for the performance 
evaluation, the call tester starts to measure the parameter 
data through a mobile station(or handset) associated there- 
with under the control of the tester's operator. The mobile 
station used in the call tester has a diagnostic monitor(DM) 
function, wherein the parameter data is measured in accor- 
dance with a test plan program issued at the server. The test 
plan program, as known in the art, may include data indi- 
cating a call mode, a call type, etc. The call mode data is data 
indicating whether a mobile station used for the data mea- 
surement is in a call origination state or a call termination 
state. The call type data is data indicating whether the mobile 
station is in an idle state or a call-by-call state. To be more 
specific, the idle state represents a state wherein there is no 
call origination in the mobile station which is powered up, 
while the call-by-call state stands for a state wherein the call 
origination, termination and stand by are repeated on a 
preset time duration basis. 

The parameter data measured according to the test plan 
program is collected and parsed in order to obtain sets of 
measured parameter data under the control of the operator, 
each set having a different kind of measured parameter data. 
The measured parameter data may contain information on 
date, time, network identification(NID), base station 
ID(BID), active count, frame error rate(FER) and the like. 

In short, the date data represents the date on which the 
parameter data is measured, while the time data represents 
the time at which the parameter data is measured. The date 
data and the time data may be obtained from a global 
positioning system(GPS) module associated with the call 
tester. And the NID data indicates a network ID and the BID 
data indicates a base station ID. The active count data 
represents the number of active pilot signals which corre- 
spond to channels which are available for calls and may be 
detected from a status response message from the mobile 
station. The FER data stands for a frame error rate. 

The sets of measured parameter data so obtained are then 
stored in a storage device for transmission to the server upon 
the server's request thereof. Prior to storing the sets of 
measured parameter data, they may be decoded by convert- 
ing them in an appropriate data format. After storing the sets 
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of measured parameter data, when there is a data transmis- 
sion request from the server, the tester operator controls the 
tester to transmit the sets of measured parameter data to the 
server through another mobile station with a data service 

5 function using a predefined transmission protocol. 

The sets of measured parameter data transmitted from the 
call tester are received by the server and then stored in a 
database thereof for use in evaluating the performance of the 
base station in the equipment. 

10 As explained above, in the conventional call tester, the 
whole procedure to measure, collect, parse and transmit the 
parameter data is entirely controlled by the tester's operator. 
This prior art call tester, therefore, has a shortcoming that it 

^ requires an extra operator and is very inconvenient. 

SUMMARY OF THE INVENTION 

It is, therefore, a primary object of the present invention 
to provide an automatic call test method and apparatus 

20 employing a cost-effective and convenient wireless data 
measurement scheme. 

In accordance with one aspect of the present invention, 
there is provided a method for automatically measuring 
parameter data relating to wireless network environments 

25 within a service coverage of a base station in a code division 
multiple access(CDMA) system having at least one call 
tester and a server, which comprises the steps of: 

(a) detecting a server's telephone number from power-on 
registration data representing a current test state stored 

30 in a storage device, wherein the power-on registration 
data contains information indicating a start, interrup- 
tion and end of the test in the tester, 

(b) attempting, at the call tester, a connection with the 
server through a mobile station with a data service 

35 function using the server's telephone number; 

(c) if there is test plan program data from the server after 
the connection is made, starting to measure the param- 
eter data using another mobile station with a diagnostic 
monitor(DM) function on the basis of the test plan 

40 program data; and 

(d) collecting and parsing the measured parameter data to 
obtain sets of measured parameter data, each set having 
a different kind of measured parameter data, and trans- 

45 mining the sets of measured parameter data to the 
server using the mobile station with the data service 
function when there is a data transmission request from 
the server. 

In accordance with another aspect of the present 
5Q invention, there is provided an apparatus for automatically 
measuring parameter data relating to wireless network envi- 
ronments within a service coverage of a base station in a 
code division multiple access (CDMA) system, which com- 
prises: 

5S means for detecting a server's telephone number from 
power-on registration data representing a current test 
state stored in a storage device, wherein the power-on 
registration data contains information indicating a start, 
interruption and end of the test in the tester; 

60 means for attempting a connection with the server through 
a mobile station with a data service function using the 
server's telephone number; 
means for receiving, if there is test plan program data 
from the server after the connection is made, the test 

65 plan program data and measuring the parameter data 
using another mobile station with a diagnostic monitor 
(DM) function based on the test plan program data; and 
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means for collecting and parsing the measured parameter 
data to obtain sets of measured parameter data, each set 
having a different kind of measured data, and transmit- 
ting the sets of measured parameter data to the server 
when there is a data transmission request from the 
server. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the present 
invention will become apparent from the following descrip- 
tion of preferred embodiments given in conjunction with the 
accompanying drawings, in which: 

FIG, 1 provides a block diagram of a novel performance 
evaluation equipment in accordance with the present inven- 
tion; and 

FIG. 2 presents a block diagram of the CDMA call tester 
shown in FIG. 1; 

FIG. 3 depicts a detailed block diagram of the control 
processor shown in FIG. 2; 

FIG. 4 represents a block diagram of a tester server 
included in a server module of the CDMA call tester; and 

FIG. 5 offers a flow chart for describing the whole 
procedure for automatically measuring parameter data 
regarding wireless network environment in a CDMA system 
and transferring it to the tester server upon its request. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1, there is provided a block diagram of 
a performance evaluation system 100 incorporating therein 
one or more CDMA call testers, e.g., 10-1 and 10-2, in 
accordance with the present invention. These CDMA call 
testers may be installed at any fixed place in a CDMA 
system(not shown). Alternatively, the testers may be 
installed in a movable object, e.g., an automobile (not 
shown); and, in this case, it is possible to measure various 
parameter data relating to wireless network environments 
within a service coverage of a base station(not shown) in the 
CDMA system even when the automobile is moving. By 
using the CDMA call tester of the invention, it enables the 
performance evaluation system 100 to automatically mea- 
sure the parameter data and evaluate the performance of the 
base station using the measured parameter data. 

To be more specific, in the call tester, when there is a test 
request from a server module 40 connected thereto by radio, 
parameter data relating to wireless network environments 
within a service coverage of a base station is automatically 
measured under the control of the server module 40. After 
measuring the parameter data, it is automatically sent to the 
server module 40 through a communications network 20 
upon the module 40's request thereof. Therefore, the system 
100 does not require operators for the CDMA call testers 
beside the server module 40 s s operator; and, thus, it is 
cost-effective and very convenient. 

In accordance with a preferred embodiment of the present 
invention, the system 100 is capable of measuring new 
parameter data while transmitting the measured parameter 
data to the server module 40. Although there is not fully 
shown in FIG. 1, it should be noted that there are used a 
mobile station with a data service function and another 
mobile station with a DM function which are associated with 
each of the CDMA call testers. 

Turning now to FIG. 2, there is illustrated a block diagram 
of one of the two CDMA call testers, e.g., 10-1, as depicted 
in FIG. 1. The CDMA call tester 10-1 includes a control 
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processor 110, a GPS module 120, a read only memory 
(ROM) 140, a random access memory(RAM) 150 and a 
flash memory 160. 
The control processor U0 is a main processor to control 

5 the operation of all devices in the tester 10-1 and manage 
communications with the server module 40 and the flash 
memory 160. Also, the processor U0 controls the operation 
of the mobile stations associated with the tester 10-1. Details 
of the operation in the processor 110 will be provided with 

10 reference to FIG. 3 later. The GPS module 120 provides the 
control processor 110 with data representing a position at 
which the tester 10-1 is currently together with data on a 
current time. In a preferred embodiment of the invention, a 
GPS developed by Motorola Incorporation may be advan- 

15 tageously used for the above-mentioned purpose. 

The ROM 140 stores operating system(OS) and system 
program and transfers same to the RAM 150 for loading it 
immediately after a power is supplied to the tester 10-1. The 
flash memory 160 functions to save all parameter data to be 

20 measured and transmits same to the server module 40 
through the network 20 upon the request. The memory 160 
can maintain all the data stored therein even in the event of 
a power off; and may also be used as a space for remote 
upgrade of software programs embedded in the tester 10-1 

25 when needed. Further, the memory 160 stores power-on 
registration data representing a current test state and pro- 
vides same to the block 110 when desired. The power-on 
registration data may include information indicating a start, 
interruption and end of the test in the tester 10-1, a server's 

30 telephone number and the like. 

Referring to FIG. 3, there is illustrated a detailed block 
diagram of the control processor 110 in accordance with the 
present invention shown in FIG. 2. The processor 110 
includes a main control block 122, a DM control block 124, 

35 a call control block 126, a data handler 128, a data com- 
munications block 130 and a GPS interface block 132. 

Specifically, the main control block 122 is used to control 
the operation of the whole system and other blocks in the 
processor 110, as will further be explained later. The DM 

40 control block 124 periodically sends a DM data request to 
the mobile station with the DM function in accordance with 
a test plan program issued at the server module 40 and relays 
parameter data measured through the mobile station in 
response to the request to the call control block 126 for 

45 logging it into the flash memory 160. Prior to logging the 
measured parameter data, the data may be decoded by 
converting it in an appropriate data format. Details of the test 
plan program and the measured parameter data will be given 
when describing the whole procedure of the present inven- 

50 tion with reference to FIG. 5 later. The call control block 126 
serves to control calls of the mobile stations, and call 
origination and release in accordance with the test plan 
program. Also, this block interacts with the DM control 
block 124 to collect and parse the measured parameter data 

55 delivered through the DM control block 124. 

The data handler 128 performs function to save the test 
plan program from the server module 40 into the flash 
memory 160. Also, the handler 128 controls the logging of 
the measured parameter data which has been collected and 

60 parsed at the call control block 126 and the position data 
through the GPS interface block 132 from the GPS module 
120 into the flash memory 160. The data communications 
block 130 executes access to the server module 40 through 
the mobile station with the data service function when there 

65 is a data transmission request from the server module 40. 
When the access process has been completed, the block 
130 sends the measured parameter data stored in the flash 
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memory 160 to the server module 40 using one of known automatically create reports requested by the user and gen- 
data transmission protocols. To be more specific, the block erate printed reports through a printer connected thereto. 
130 first turns on a power of the mobile station with the data Iq addition> me tester may include a data analyzer 
service function and controls the mobile station to connect (not shown) which ^ 0Qe of software took to anal the 
itto a modem pool(not shown) in the server module 40. 5 measured eter data ided from the tester 1(M for 
When connected, the block 130 waits for unUl tore* a data me ^ Wilxlltio ^ ot the base ^tfon. ^ may be 
transmission request from the server module 40. When the . # . , ^ .u . . J*u 
request is received by the block 130, it transmits the mea- *™ ways to commumcate between the tester server and the 
sured parameter data to the sever module 40 through an inter tester ^ Specifically, the SMS is used for connecting the 
working fiinctionCWF) module(not shown) and the modem 1ft tester ™™ r '° ™* 101 > fata service ls used 
pool. Finally, the GPS interface block 132 receives and 10 to transmit mc ™asured parameter data from the tester 10-1 
converts the position data and the current time data from the to mc tester sztvsi. 

GPS module 120 to data with a preset format which is Hereinafter, a procedure of automatically measuring cer- 

adapted to save it in the flash memory 160. As shown, there *™ parameter data relating to wireless network environ- 

is used in FIG. 3 a data bus, 125, in order to communicate rants and sending same to the tester server upon the server's 

data and/or messages among the blocks 122, 124, 126, 128, request thereof will be described with reference to FIG. 5 in 

130, 132. parallel with FIGS. 1-4. 

FIG. 4 depicts a detailed block diagram of the server The process of the present invention is initiated when a 

module 40 shown in FIG. 1. The module 40 includes a tester power is supplied to the tester 10-1. Specifically, if the tester 

server which converts the measured parameter data from the 20 10-1 is powered up at step Sll, the main control block 122 

tester 10-1 to data with a preset format for analysis thereof reads power-on registration data stored in the flash memory 

and manages and controls the tester 10-1 based on the 160 at step S12. If a telephone number of the server is 

analysis result. Even though there is not shown in FIG. 4 for detected from the power-on registration data, then at step 

simplicity, it should be noted that the module 40 is associ- S13 the block 122 attempts a connection with the server 

ated with a short message service center(SMSC), a modem 25 module 40 using the mobile station with the data service 

pool and an IWF to communicate data between itself and the function and, if otherwise, the process goes to step S19 to 

tester 10-1. Details of the SMSC, the modem pool and the stand by in an idle state. In the idle state, if there is a call 

IWF will be provided when explaining the whole procedure from the tester server using the SMS, the block 122 again 

of the present invention with reference to FIG. 5 later. attempts a connection with the tester server 40 through the 

The tester server, as shown in FIG. 4, includes a main 30 mobile station the sen^'s telephone number con- 
control block 212, a user interface block 213, a scheduler tained m the SMS - 

214, a modem control block 216, a report handler 218, a data Once the connection has been made, at step S14 the block 

handler 220 and an e-mail- control block 222. The main 122 sends the module 40 the power-on registration data 

control block 212, which monitors the operation of other together with the position data; and, thereafter, the process 

blocks in the server and interfaces with the user interface 35 goes to step S15 to wait for until there are any instructions 

block 213, creates and manages a predetermined processor from the module 40. After sending the above data, if plan set 

thread) and resources of the tester server in order to manage instructions including the test plan program are received by 

and control the tester 10-1. The user interface block 213 the block 122, at step S16 the test plan program is extracted 

handles data used for a user to operate the tester server; and therefrom and stored in the flash memory 160 together with 

runs on windows and supports a graphic user interface for 40 the position data and current time data issued from the GPS 

easy operation. Also, this block interfaces with the call tester module 120. The test plan program may include data indi- 

10-1 to provide interface for command transmission to the eating a call mode, call type, calling time, idle time, call 

tester 10-1 and resource management. The scheduler 214 count, start time, etc. 

records test schedules to perform call tests at a designated The call mode data and the call type data are the same as 

time and interval given by the server operator and manages 45 those explained in the Background of the Invention; and, 

a daily report, an e-mail notification and a home page therefore, details thereof are omitted here. The calling time 

control. data represents interval of time during which a call is 

The modem control block 216 controls the operation of a continued in the call-by-call state and the idle time data 

dialup modem(not shown) fitted in the tester server wherein indicates interval of time during which no call is originated 

the modem is used to provide function for automatic answer- 50 in the idle state. And the call count data stands for the total 

ing to calls through the mobile station from the tester 10-1. number of times of occurrence of the call origination and 

The automatic answering process is controlled by the main termination and the start time data represents a test start 

control block 212 which monitors the operation of the block time. 

216. The e-mail control block 222 handles an internet e-mail After storing the test plan program, the position data and 
system(not shown) to send data and/or messages such as the 55 the current time data, the block 122 makes the connection 
test plan program to the tester 10-1 using a short message with the module 40 disconnected at step S18 and the process 
service(SMS). This block also controls a mailing function to returns to step S19 to remain in the idle state. In the idle 
deliver certain reports to the SMSC via e-mail. Then, the state, if it is reached the test start time set in the test plan 
SMSC will send messages corresponding to the reports to program, at step S20 the block 122 starts to measure 
the mobile station using the SMS to transfer same to the 60 parameter data through the mobile station with the DM 
tester 10-1. function according to the test plan program. The parameter 
The data handler 220 is to save the measured parameter data measured according to the test plan program is col- 
data or any other information data transmitted through the lected and parsed to obtain sets of measured parameter data, 
modem pool from the call tester 10-1 into a preset database. each having a different kind of measured parameter data. As 
Also, the handler 220 performs function to deliver query for 65 fully described above, the blocks, 124, 126, 128, 132, are 
data requested by other blocks in the tester server to the also used to measure, gather and parse the parameter data 
database. The report handler 218 performs function to and obtain the sets of measured parameter data. 
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The measured parameter data may contain data on date, 
time, call count, call type, fail reason, network ID(NID), 
BID, SID, CDMA channel number, pilot pseudonoise(PN) 
offset, Ec/Io, call setup time, calling time, data count, 
latitude, longitude, active count, candidate count, neighbor 
count, best PN & Ec/Io, Rx power, Tx power adjust, channel 
state, call event, FER, etc. The call type data, the date data, 
the time data, the NID data, the BID data, the calling time, 
the active count data, the FER data are the same as those 
explained above and in the Background of the Invention; 
and, therefore, details thereof are omitted here. The remain- 
ing terms will be briefly explained below. 

That is to say, the fail reason data describes a failure 
reason in the event of call failure and may be obtained from 
a status response message from the mobile station with the 
DM function. The pilot PN offset data represents pilot 
signals with the amounts of different delay and may also be 
obtained from the status response message. The Ec/Io data 
indicates Ec/Io of the pilot signals with the amounts of 
different delay and may be derived from a power value in the 
status response message. The call setup time data represents 
a time duration starting from input of a telephone number to 
make a call to receipt of a ring back signal, i.e., to a time at 
which the call is made. The data count data indicates the 
number of the different kinds of measured parameter data as 
mentioned above. 

Further, the latitude data and the longitude data indicate a 
latitude and a longitude of the tester 10-1 at which it is 
currently positioned in the system 100, respectively, and 
may be obtained through the GPS interface block 132 from 
the GPS module 120. The candidate count data indicates the 
number of candidate pilot signals which can be used as 
active pilot signals and may also be obtained from the status 
response message. The neighbor count data represents all 
pilot signals except the active and the candidate pilot signals 
and may also be derived from the status response message. 
The best PN & Ec/Io data describe PN and Ec/Io of the best 
active pilot signal among the active pilot signals, 
respectively, and may also be obtained from the status 
response message. The Rx and Tx power data represent a 
receiving power and a transmitting power, respectively, and 
may also be obtained from the status response message. The 
Tx power adjust data represents a reference signal used to 
adjust the transmitting power and may be derived from a 
temporal analyzer graph response from the mobile station. 
The channel state data represents a status of a channel 
through which the service is being made. The call event 
represents a status of call and may be obtained from the call 
mode data. 

If the test process has successfully been completed, then 
the sets of measured parameter data are logged into the flash 
memory 160 for transmission to the server module 40. The 
completion of the process, for example, may be detected by 
monitoring and counting the repeated number of times of the 
call-by-call test and the idle test. 

Thereafter, the process returns to step S19 to stand by in 
the idle state and then attempts a connection with the server 
module 40 according to the test plan program. If the con- 
nection has been made, the block 122 informs the module 40 
of the power-on registration data and waits for until there are 
any further instructions from the server module 40 at step 
S15. If there are data request instructions from the module 
40, at step S22 the block 122 starts to transmit the sets of 
measured parameter data logged into the flash memory 160 
to the module 40 through the components coupled therebe- 
tween. If the data transmission has been completed, then the 
process cuts off the connection with the module 40 at step 
S18 and then returns to step S19 to remain in the idle state. 
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After sending the power-on registration data at step S14, 
if there are data cancel instructions from the module 40, at 
step S17 the block 122 may eliminate all data logged into the 
flash memory 160 and cut off the connection with the 
module 40 at step S18; and, thereafter, the process returns to 
step S19 to stay in the idle state. In the idle state, the tester 
10-1 is always power on but may be power off by mistake 
or due to an instantaneous power failure. 

In addition, if the test process is interrupted due to a 
disruption of the supply of the power to the tester 10-1 
during the test operation at step S20, all measured data 
stored in the flash memory 160 may be sent to the module 
40 immediately. Further, if there occurs a disconnection in 
the communications with the module 40 during the upload- 
ing of the sets of measured parameter data at step S22, the 
process may return to step S19 and then may attempt a 
connection with the module 40 at step S13. If the connection 
has been made, the block 122 informs the module 40 of the 
power-on registration data including the disconnection 
information at step S14. Thereafter, if there are data resend- 
ing request instructions from the module 40, the block 122 
resends the sets of measured parameter data to the module 
40 at step $22 and cuts off the connection with the module 
40; and then also returns to step S19 to remain in the idle 
state. However, if the power to the tester 10-1 is off during 
the transmission of the sets of measured parameter data, it is 
possible to resend same to the module 40 only when the 
power is resupplied to the tester 10-1. 

As described early, the call test method and apparatus in 
accordance with the present invention employ an efficient 
call test scheme which automatically measures various 
parameter data regarding wireless network environments 
and send same to the server upon the request. The invention, 
therefore, has an advantage compared to the prior art call 
tester in that the it does not require an operator and is very 
convenient in view of the above. 

While the present invention has been shown and 
described with respect to the particular embodiments, it will 
be apparent to those skilled in the art that many changes and 
modifications may be made without departing from the spirit 
and scope of the invention as defined in the appended 
claims. 

What is claimed is: 

1. A method for automatically measuring parameter data 
relating to wireless network environments within a service 
coverage of a base station in a code division multiple 
access(CDMA) system having at least one call tester and a 
server, which comprises the steps of: 

(a) detecting a server's telephone number from power-on 
registration data representing a current test state stored 
in a storage device, wherein the power-on registration 
data contains information indicating a start, interrup- 
tion and end of the test in the tester, 

(b) attempting, at the call tester, a connection with the 
server through a mobile station with a data service 
function using the server's telephone number; 

(c) if there is test plan program data from the server after 
the connection is made, starting to measure the param- 
eter data using another mobile station with a diagnostic 
monitor(DM) function on the basis of the test plan 
program data; and 

(d) collecting and parsing the measured parameter data to 
obtain sets of measured parameter data, each set having 
a different kind of measured parameter data, and trans- 
mitting the sets of measured parameter data to the 
server using the mobile station with the data service 
function when there is a data transmission request from 
the server. 
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2. The method of claim 1, wherein the call tester is 
installed at a fixed place. 

3. The method of claim 1, wherein the call tester is 
installed in a movable object. 

4. The method of claim 3, wherein, at the step(c), the 5 
parameter data is measured by using information represent- 
ing a position at which the call tester is currently located in 
the CDMA system when reaching a test start time included 

in the test plan program data. 

5. The method of claim 4, wherein the position informa- 
tion is obtained from a global positioning system associated 
with the call tester. 

6. The method of claim 5, wherein the step(c) includes the 
steps of: 

(cl) receiving, at a short message service center(SMSC) 
connected to the server, the test plan program data from 15 
the server via e-mail and sending it to the mobile station 
with the data service function by using a short message 
service(SMS); and 

(c2) receiving, at the mobile station, the test plan program 
data from the SMSC and relaying it to the call tester via 20 
a communications network. 

7. The method of claim 1, wherein the step(d), prior to 
transmitting the sets of measured parameter data, includes 
the step of decoding and storing them in the storage device. 

8. The method of claim 7, wherein the step{d) includes the 25 
steps of: 

(dl) turning on a power of the mobile station with the data 
service function and attempting a connection with a 
modem connected to the server; and 3Q 

(d2) if there is the data transmission request from the 
server after the connection is made, sending the sets of 
decoded measured parameter data stored in the storage 
device to the server through the modem using an inter 
working function. 3S 

9. An apparatus for automatically measuring parameter 
data relating to wireless network environments within a 
service coverage of a base station in a code division multiple 
access(CDMA) system, which comprises: 

means for detecting a server's telephone number from ^ 
power-on registration data representing a current test 
state stored in a storage device, wherein the power-on 
registration data contains information indicating a start, 
interruption and end of the test; 

means for attempting a connection with the server through 45 
a mobile station with a data service function using the 
server's telephone number; 

means for receiving, if there is test plan program data 
from the server after the connection is made, the test 
plan program data and measuring the parameter data 50 
using another mobile station with a diagnostic monitor 
(DM) function based on the test plan program data; and 

means for collecting and parsing the measured parameter 
data to obtain sets of measured parameter data, each set 
having a different kind of measured parameter data, and 55 
transmitting the sets of measured parameter data to the 
server when there is a data transmission request from 
the server. 

10. The apparatus of claim 9, wherein the apparatus is 
installed at a fixed place. 60 

11. The apparatus of claim 9, wherein the apparatus is 
installed in a movable object. 

12. The apparatus of claim 11, wherein the parameter data 
is measured by using information representing a position at 
which the apparatus is currently located in the CDMA 65 
system when reaching a test start time included in the test 
plan program data. 
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13. The apparatus of claim 12, wherein the position 
information is obtained from a global positioning system 
associated with the apparatus. 

14. The apparatus of claim 13, wherein the receiving and 
measuring means includes: 

a short message service center(SMSC) for receiving the 
test plan program data from the server via e-mail and 
sending it to the mobile station with the data service 
function by using a short message service(SMS); and 

means for receiving the test plan program data from the 
mobile station via a communications network. 

15. The apparatus of claim 11, wherein the collecting, 
parsing and transmitting means, prior to transmitting the sets 
of measured parameter data, includes means for decoding 
and storing them in the storage device. 

16. The apparatus of claim 15, wherein the collecting, 
parsing and transmitting means includes: 

means for turning on a power of the mobile station with 
the data service function and attempting a connection 
with a modem connected to the server; and 

means for sending, if there is the data transmission request 
from the server after the connection is made, the sets of 
decoded measured parameter data stored in the storage 
device to the server through the modem using an inter 
working function. 

17. A data communications system in a code division 
multiple access(CDMA) system, the data communications 
system having a call tester and a server, wherein the call 
tester comprises: 

means for detecting a server's telephone number from 
power-on registration data representing current test 
state stored in a storage device, wherein the power-on 
registration data contains information relating to a start, 
interruption and end of the test in the tester; 
means for attempting a connection with the server through 
a mobile station with a data service function using the 
server's telephone number; 
means for receiving, if there is test plan program data 
from the server after the connection is made, the test 
plan program data and measuring parameter data relat- 
ing to wireless network environments within a service 
coverage of a base station in the CDMA system using 
another mobile station with a diagnostic monitor(DM) 
function based on the test plan program data; and 
means for collecting and parsing the measured parameter 
data to obtain sets of measured parameter data, each set 
having different kind of measured data, and transmit- 
ting the sets of measured parameter data to the server 
when there is a data transmission request from the 
server, and wherein the server comprises: 
means for providing test schedules for the call tester to 

operate based thereon; 
means for handling data input and output for the server 

user to operate the server and supporting a graphic 

user interface; 
means for handling internet e-mail system to send 

messages including the test plan program data to the 

call tester and deliver reports to the mobile station 

with the data service function; and 
means for saving the sets of measured parameter data 

transmitted through the mobile station and a modem 

from the call tester in a database. 

18. The system of claim 17, wherein the call tester is 
installed in a movable object. 
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19. The system of claim 18, wherein the parameter data is 20. The system of claim 19, wherein the position infor- 

measured by using information representing a position at mation is obtained from a global positioning system asso- 

which the call tester is currently located in the CDMA ciated with the call tester, 
system when reaching a test start time included in the test 

plan program data. * * * * * 
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ABSTRACT 



A central control system that monitors and remotely controls 
one or more terminal devices which may be part of an 
apparatus such as an imaging machine. Each terminal device 
communicates with the central control system at a prede- 
termined time and relays the operational conditions of the 
* apparatus to which it is associated. Relayed conditions may 
include information such as the number of imaging opera- 
tions performed in a period of time. The central control 
system controls each of the terminal devices in accordance 
with the information transmitted from each of the terminal 
devices. The central control system supervises incoming 
transmissions from the terminal devices and detects when a 
terminal device has not communicated at its predetermined 
time. When this condition arises, the identity of the non- 
reporting terminal, as well as the predetermined time it was 
to have contacted the central control system, are displayed 
at the central control system. 

3 Claims, 22 Drawing Sheets 
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CENTRALIZED CONTROL SYSTEM FOR 
TERMINAL DEVICE 

This is a continuation of application Sen No. 8/203,684, 
filed Feb. 28, 1994, now U.S. Pat. No. 5,631,724, which was 
a continuation of Ser. No. 07/905,065 filed Jun. 24, 1992, 
now abandoned, which was a continuation of Ser. No. 
07/682,511 filed Apr. 8, 1991, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a centralized control 
system for terminal devices capable of controlling an image 
forming apparatus such as a copying machine, facsimile, and 
laser beam printer, and further a terminal devices such as 
automatic vendor with the use of communication lines from 
a remote place. 

2. Description of the Related Art 

An image forming apparatus such as a copying machine 
requires maintenance and inspection including replacement 
of photoreceptors and toner so as to remain in good condi- 
tion. A specialized service company is in charge of these 
management of the apparatus, together with management of 
rental fee for the apparatus. The service company sends a 
service person regularly or in the case where the copying 
machine is out of order. However, an increase in the number 
of copying machines with the spreading use thereof, and also 
an increase in the number of inspection items with the 
copying machine becoming more multi-function will lead to 
an increasing burden on the service company. In view of 
this, there exists a growing need for a labor-saving system 
capable of centrally and remotely controlling a plurality of 
the copying machines by a central unit. 

These circumstances are similar to those for an automatic 
vendor, such as the one for drinks or cigarettes. A specialized 
vendor company is in charge of sales management and 
maintenance and inspection for the automatic vendor. 
Accordingly, there exists a growing need for a system 
capable of centrally and remotely controlling a plurality of 
automatic vendors by a central unit. 

A system for management of a plurality of copying 
machines is disclosed in U.S. Pat. No. 4,583,834. In the 
disclosed system, various operating data of the copying 
machine such as a total number of copies, machine mal- 
functions and amounts of remaining copy sheets and toner 
transmitted to a computer through a communication net- 
work. The computer processes the transmitted data and feeds 
back to the copying machine instructions. 

A centralized control system in which data of copying 
machines are transmitted from respective data terminal 
devices to a central unit through a communication network 
is proposed by the inventors. In this proposed system, 
communication between each data terminal device and the 
central unit is achieved at a fixed transmission time. 

Nevertheless, in the proposed centralized control system 
as described above, in the case where the central unit is 
unable to receive the information at the fixed transmission 
time due to abnormality in the data terminal device, abnor- 
mality in connection of the communication line or the like, 
the central unit is incapable of confirming that it has been 
unable to receive the information. As a result, such a 
problem will arise that the abnormality in the data terminal 
device or in the connection of the communication line 
cannot be detected at an early stage. 

Further, in the case where the proposed centralized con- 
trol system as described above is adopted for controlling the 
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copying machine, the following problem may arise. Since 
the power supply for the data terminal device is generally 
fed from the copying machine, in the case where the power 
supply for the data terminal device is shut off because the 

s copying machine is not in use at the fixed transmission time, 
the data terminal device cannot transmit the data at the fixed 
transmission time. 

Especially, in recent years, in the case where copying 
operations are not executed over a predetermined period of 

10 time, most types of copying machines have the power supply 
thereof automatically shut off to save the power. 
Accordingly, there is a likelihood that the above problem 
may frequently arise. These circumstances are also similar to 
those for the automatic vendor. Especially, since nighttime 

15 sales of alcoholic beverages by the use of the automatic 
vendor is frequently regulated by an ordinance, the power 
supply for the automatic vendor is often shut off at night. 

Accordingly, in the proposed centralized control system, 
in the case where the information to be transmitted at the 

20 fixed transmission time is not transmitted to the central unit, 
the central unit cannot collect the necessary data with 
certainty. As a result, such a problem may arise that the 
controlling function of the central unit may not be fully 
utilized. 

25 

SUMMARY OF THE INVENTION 

The present invention has overcome the above drawbacks 
and has an object of providing a centralized control system 

30 for terminal device, which is capable of detecting an abnor- 
mality in communicating means provided for each terminal 
device or in a communication line at an early stage since, 
when there exists a terminal device which has not transmit- 
ted information to a central unit when past the fixed trans- 

3S mission time, the information specifying the terminal device 
is displayed, thereby enabling identification of the terminal 
device not having executed its fixed time transmission. 

It is another object of the present invention to provide a 
centralized control system for terminal device in which 

4Q power supply for a memory disposed at the data terminal 
device and an IC for clocking the present time is backed up 
so as to store the information to be transmitted at the fixed 
transmission time. Accordingly, even in the case where the 
fixed time transmission has been unable to be executed 

45 because the power supply for the terminal device is shut off 
at the transmission time, when the power is supplied again, 
the stored information to be transmitted at the fixed trans- 
mission time is transmitted with certainty by comparing the 
backed up present time with the transmission time. Thereby, 

50 controlling function of the central unit becomes reinforced. 
It is further another object of the present invention to 
provide a centralized control system for an image forming 
apparatus in which it is determined that the image forming 
apparatus has recovered from a trouble condition, such as 

55 jamming, to a normal condition by judging whether a sheet 
of paper is actually discharged from the apparatus, thus 
preventing trouble recovery transmission from being unnec- 
essarily executed repeatedly for the same trouble. 

The centralized control system for terminal device 

60 according to the present, invention, has one or more terminal 
devices, communicating means provided for each terminal 
device for transmitting each information relating to opera- 
tional condition of each terminal device at a predetermined 
time, control means connected to each communicating 

65 means through a communication line and adopted for con- 
trolling each terminal device in accordance with the infor- 
mation transmitted from each terminal device, wherein the 
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control means comprises supervising means for supervising 
the information transmission by each communicating means 
at the predetermined time, detecting means for detecting the 
communicating means not executing the information trans- 
mission at the predetermined time as a result of supervisory, 5 
and displaying means for displaying the information iden- 
tifying the communicating means detected by the detecting 
means. 

With the above construction, the information transmission 
from each communicating means at the fixed transmission 1Q 
time is normally supervised by the control means. As a 
result, when the communicating means not executing the 
information transmission even past the fixed transmission 
time is detected, the identification information of the very 
communicating means is displayed. Accordingly, abnormal- 
ity in the communicating means provided for each terminal 15 
device or in connection of the communication line can be 
detected at an early stage. 

Further, the centralized control device according to the 
present invention has one or more terminal devices, com- 
municating means provided for each terminal device for 20 
transmitting each information relating to operational condi- 
tion of each terminal device when the power is supplied, 
control means connected to each communicating means 
through the communication line for controlling the terminal 
device in accordance with the information transmitted from 25 
each communicating means, wherein the communicating 
means comprises storing means for storing the information, 
holding means for holding the information at the predeter- 
mined time, clocking means for clocking the present time, a 
back-up power source for backing up the storing means and 30 
the time clocking means when the power supply is shut off, 
transmitting means for, in the case where the information 
cannot be transmitted since the power supply is shut off at 
the predetermined time, transmitting information to be trans- 
mitted at the predetermined time, which is stored in the 35 
storing means, when the power is supplied again in accor- 
dance with the present time clocked by the clocking means 
and the data held by the holding means at the predetermined 
time. 

With the above construction, in the case where the power 40 
supply for the terminal device is shut off, the data to be 
transmitted at the predetermined time is held rather than 
erased. Further, in the case where the power supply is shut 
off at the predetermined time, the present time and the 
predetermined time are compared with each other at the time 45 
when the power is supplied again. In the case where tie 
predetermined time has already passed, the information 
which should have been transmitted at the predetermined 
time is transmitted to the control means. 

Moreover, the centralized control system for the image 50 
forming apparatus according to the present invention has 
one or more image forming apparatuses for forming an 
image on a paper, communicating means provided for each 
image forming apparatus for transmitting information relat- 
ing to operational condition of the image forming apparatus, 55 
such as trouble information, control means for controlling 
the image forming apparatus in accordance with the infor- 
mation transmitted from the communicating means, wherein 
the communicating means comprises a first judging means 
for judging the trouble condition of the image forming 60 
apparatus in accordance with the trouble information, a 
second judging means for judging whether the paper is 
discharged from the image forming apparatus, and a third 
judging means for judging that the image forming apparatus 
has recorded from the trouble condition to the normal 65 
condition in accordance with judgment results by the first 
and second judging means. 
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With the above construction, in the case where the image 
forming apparatus is in trouble condition, the first judging 
means determines that the image forming apparatus is in 
trouble condition in accordance with the trouble informa- 
tion. In addition, in the case where it is determined that the 
image forming apparatus is in trouble condition by the first 
judging means, when the second judging means determines 
that the paper is discharged from the image forming 
apparatus, the third judging means determines that the image 
forming apparatus has recovered from the trouble condition 
to the normal condition. 

The above and further objects and features of the inven- 
tion will more fully by apparent from the following detailed 
description with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing an explanatory system 
configuration of an entire centralized control system for 
terminal device according to the present invention; 

FIG. 2 is a block diagram showing an explanatory con- 
struction of a central unit of the centralized control system 
for terminal device; 

FIG. 3 is a block diagram showing an explanatory con- 
struction of a data terminal device; 

FIG. 4 is a diagram showing an explanatory configuration 
of an operation unit of the data terminal device; 

FIG. 5 is a diagram showing an explanatory configuration 
of a control panel; 

FIG. 6 is a flow chart showing operational procedure in a 
main routine of the data terminal device; 

FIG. 7 comprising FIGS. 7(a) through 7(e), is a diagram 
showing an example of configuration of count data, 

FIG. 8 comprising FIGS. 8(a) and 8(b) is a flow chart 
showing procedure in an initialization processing routine of 
the data terminal device; 

FIG. 9 comprising FIGS. 9(a) through 9(c) is a flow chart 
showing procedure in an element data receiving/data pro- 
cessing routine in the data terminal device; 

FIG. 10 is a flow chart showing procedure in a trouble 
transmission judging processing routine of the data terminal 
device; 

FIG. 11 is a flow chart showing contents of a fixed time 
transmission judging processing routine of the data terminal 
device; 

FIG. 12 comprising FIGS. 12(a) and 12(b), is a flow chart 
showing procedure in a warring transmission judging pro- 
cessing routine of the data terminal device; 

FIG. 13 is a flow chart showing procedure in a PM 
transmission judging processing routine of the data terminal 
device; 

FIG. 14 is a flow chart showing procedure in a data 
transmission processing routine of the data terminal device; 

FIG. 15 is a flow chart showing operational procedure in 
a main routine of a central unit; 

FIG. 16 is a flow chart showing procedure in a fixed time 
transmission supervisory processing routine of the center 
system; 

FIG. 17 is a flow chart showing procedure in a data 
receiving/processing routine; and 

FIG. 18 is a diagram showing an example of a display 
screen displaying unreceived conditions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the present invention will be described with 
reference to drawings showing the embodiments thereof. 
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FIG. 1 is a diagram showing an explanatory system 
configuration of an entire centralized control system for 
terminal device according to the present invention. FIG. 2 is 
a block diagram showing an explanatory construction of a 
central unit of the centralized control system. 

In the present embodiment, a copying machine which is 
an image forming apparatus is employed as a terminal 
device in a system configuration. 

Each of a plurality of copying machines 1 are provided 
with a data terminal device 2 as modem integrated commu- 
nicating means. Each of the copying machines 1 are adopted 
for transmitting data to the data terminal device 2 through a 
first serial interface (hereinafter referred to as I/F) 11 and a 
second serial I/F 12 to be described below (see FIG. 3). Also, 
on top surface of each of the copying machine 1 is disposed 
a control panel ICO adopted for instructing a copying 
operation or the like. 

The data terminal device 2 collects data including opera- 
tional condition of the copying machine 1 and transmits the 
data to centralized control means, or a central unit 3 through 
communication line 6. In addition, the data terminal device 
2 comprises an operation unit 20 for performing operations, 
such as initializing a mode. 

The central unit 3 comprises a monitor 31, a centralized 
processing unit 32, a keyboard 33, a storing unit 34, a 
modem 35, and a printer 36. In the central unit 3 are 
performed the following operations. First, data received 
through the communication line 6 is inputted through the 
modem 35 to the centralized processing unit 32, which is a 
personal computer in this embodiment. After being pro- 
cessed in the centralized processing unit 32, the specified 
data is automatically or manually by the use of keyboard 33 
ourputted to the monitor 31 or the printer 36. In this 
embodiment, a CRT display is used as a monitor. The 
centralized processing unit 32 is connected to the storing 
unit 34 including an auxiliary memory, such as a ROM, 
RAM, or hard disk. In the storing unit 34 are stored a 
program for the centralized processing unit 32 and data to be 
processed therein. 

FIG. 3 is a block diagram showing an explanatory con- 
struction of the data terminal device 2. 

The data terminal device 2 has a CPU 200 actuatable 
when a power source 29 is mounted thereto and executable 
various data processings. The power source 29 is commonly 
used by the copying machine 1 and turned on or off by a 
switch, not shown. 

Various data transmitted through the first and second 
serial I/Fs U and 12 of the copying machine 1 is given to the 
CPU 200 through a first serial I/F 21 and a second serial I/F 
22 on the data terminal device 2 side. The first serial I/Fs 11, 
21 deal with data, such as information relating to set mode 
and operational condition of the copying machine 1, and 
various count data. On the other hand, the second serial I/Fs 
12, 22 deal with element data, such as image forming 
conditions including voltages applied for developing bias 
and exposure. 

The count data and element data read into the CPU 200 
through the first serial I/Fs 11, 21 and the second serial I/Fs 
12, 22 are stored in a static RAM (hereinafter referred to as 
SRAM) 24. Also, initialization data including telephone 
number and identification number (hereinafter referred to as 
ID number) of the central unit 3 and ID number of the data 
terminal device 2 are stored in the SRAM 24 at the time of 
initialization by the use of the operation unit 20 and the 
control panel 100. Further, the SRAM 24 is, together with a 
timer IC 25, backed up by a back-up power source 27, and 
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various stored data remains to be stored therein without 
volatiling even when the power supply is shut off. 

FIG. 4 is a diagram showing an explanatory configuration 
of the operation unit 20 of the data terminal device 2. 

5 On the front surface of the data terminal device 2 is 
disposed four dip switches, DS1, DS2, DS3, DS4, and a 
push switch PS. The dip switch DS4 is a switch for entering 
an initialization mode, and the dip switches, DS1, DS2, DS3, 
are switches for designating respectively set modes of the 

10 telephone number and ID number of the central unit 3, and 
of the ID number of the data terminal device 2. The push 
switch PS is a switch for manually transmitting the data. 
These switches, PS, DS1, DS2, DS3, DS4 are connected to 
the CPU 200. 

15 In the time of setting each mode, numerical values are 
inputted with the use of the control panel 100 disposed on 
the copying machine 1. 

FIG. 5 is a diagram showing an explanatory configuration 
of the control panel 100. 

20 On the control panel 100 are disposed a display unit 101 
for displaying a two-digit numerical value by 7 segment 
display, a ten key 102 for inputting numerical values, a clear 
key 103 and a print key 104. 

Also, the CPU 200 has a first LED LI and a second LED 

25 L2 connected thereto. The first LED LI is lighted on when 
the data terminal device 2 is initialized, and lighted on and 
off when initialization of the data terminal device 2 is 
properly completed. However, when the initialization of the 
data terminal device 2 is not properly completed, the first 

30 LED LI is not lighted on. The second LED L2 is lighted on 
when the data terminal device 2 and the central unit 3 
communicate with each other. The second LED L2 is lighted 
on and off when the communication between the data 
terminal device 2 and the central unit 3 is properly 

35 completed, and lighted off when the communication is not 
properly completed. 

Various data stored in the SRAM 24 are transmitted 
through an RS-232C I/F 26 to the communication line 6 by 
a modem 28, and read into the central unit 3 through the 

40 modem 35 thereof. 

Next, there will be described operation of the centralized 
control system for terminal device, according to the present 
invention, constructed in such a manner as described above. 

4S FIG. 6 is a flow chart of operation procedure in the main 
routine of the data terminal device 2. 

Before the flow chart shown in FIG. 6 is described, there 
will be explained definitions of terms, "on edge" and "off 
edge" used in explaining each flow chart hereinafter. 

50 "On-edge" is referred to such a change of state that state 
of switches, sensors, signals or the like are turned from off 
to on. 

"Off-edge" is referred to such a change of state that state 
of switches, sensors, signals or the like are turned from on 
55 to off. 

When the power is supplied, the data terminal device 2 
first judges whether the initialization mode is set depending 
on whether the dip switch DS5 is in ON or OFF state in Step 
SI. In the case where the dip switch DS4 is in ON state, the 

60 data terminal device 2 enters under the initialization mode to 
implement initialization in Step S2. On the other hand, in the 
case where the dip switch DS4 is in OFF state, that is, either 
in the case where initialization mode is not set, or is 
completed, the data terminal device 2 sends a copying 

65 operation enable signal through the first serial I/Fs 21, 11 to 
the copying machine 1 so as to permit the copying machine 
1 to perform copying operation in Step S3. 
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Upon receiving the copying operation enable signal, the 
copying machine 1 transmits count data each time complet- 
ing one cycle of the copying operation. The data terminal 
device 2 receives the count data transmitted through the first 
serial I/Fs 11, 21 from the copying machine 1 in Step S4. 
Contents of the count data include a discharge code, JAM 
trouble code, JAM trouble counter, counters provided for 
each size of copy paper, and counters used by respective 
parts (hereinafter referred to as PM counter) of the copying 
machine 1. The data terminal device 2 renews the value into 
an updated one and holds the renewed value each time 
receiving these count data. 

FIG. 7 is a diagram showing an example of configuration 
of the count data. 

The discharge code 71 is data of 1 byte (8 bits) indicating 
that a sheet of copy paper is discharged from the copying 
machine 1. Hie discharging of the copy paper is indicated by 
the fall of the least significant bit b 0 . 

The JAM trouble code 72 is data of 1 byte indicating 
condition of the copying machine 1. The most significant bit 
b 7 =0 indicates that the copying machine 1 is in normal 
condition. Also, the most significant bit b^l and a bit b 6 =0 
indicate that the copying machine 1 is in a jamming (JAM) 
condition. Further, the most significant bit b 6 =l indicate that 
the copying machine 1 is in trouble condition. In this case, 
the cause of the JAM trouble is indicated by bits b 5 through 
b 0 . 

The JAM trouble counter 73 indicates a count value in 16 
bits every item, or cause of trouble. Similarly, the counters 

74 provided for each size of copy paper and the PM counter 

75 indicate count values in 24 bits every item, or copy paper 
size and part respectively. 

Upon receiving the count data, the data terminal device 2 
receives the element data transmitted through the second 
serial I/Fs 12, 22 each time a sheet of copy paper is 
discharged from the copying machine 1. The data terminal 
device 2 applies data processings to the received element 
data to be described below in Step S5. The element data are 
representative of image forming conditions, such as voltages 
applied for developing bias and exposure as described 
above. These element data are indicated in numerical values 
of 8 bits (256 levels). 

Next, the data terminal device 2 judges whether a trouble 
code has been transmitted in according with the trouble flag 
set depending on the state of JAM trouble code 72 in Step 
S6. Subsequently, the data terminal device 2 judges whether 
data has been transmitted at fixed transmission time in 
accordance with a fixed time transmission flag set by the 
central unit 3 and indicative of whether the fixed transmis- 
sion time has already passed in Step S7. 

Next, the data terminal device 2 judges whether a warning 
has been transmitted depending on the state of a warning 
transmission flag set in the case where the element data 
exceeds either an upper or lower limit threshold, or in the 
case where the JAM trouble counter 73 or PM counter 
exceeds count thresholds in Step S8. Subsequently, the data 
terminal device 2 judges whether the data is manually 
transmitted in Step S9. 

The manual transmission judgment is executed in accor- 
dance with a manual transmission flag set by actuating at a 
normal time the push switch PS used in the case where the 
initialization transmission is executed at the time of initial- 
ization. The transmitted data is same as the data transmitted 
in the time of the trouble transmission and the warning 
transmission. 

Further, the data terminal device 2 executes PM code 
transmission judgment in accordance with the PM transmis- 
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sion flag set in the case where certain part is replaced 
because the PM counter 75 has reached the count threshold 
in Step S10. Consequently, the data terminal device 2 
transmits the necessary data through the modems 28 and 35 

5 to the central unit 3 in accordance with the above judgment 
results in Step Sll. 

Next, there will be described each processing routine. 
FIG. 8 is a flow chart showing procedure of an initial- 
ization processing routine of the data terminal device 2. 

10 First, SRAM 24 is initialized in Step S100, and on-edge 
of the dip switch DS1 is judged in Step S101. When the 
on-edge of the dip switch DS1 is detected, this routine enters 
a telephone number input mode under which the telephone 
number of the central unit 3 is inputted. 

15 Under the telephone number input mode, the on-edge of 
the print key 104 is judged in Step S102. In the case where 
the on-edge of the print key 104 is detected, the first-ranked 
number out of numbers inputted through the use of the ten 
key 102 and displayed on the display unit 101 is read into 

20 and registered as a telephone number of the central unit 3 in 
Step S103. These Steps S102 and S103 are repeated by the 
number of inputted telephone numbers. Upon detecting the 
off-edge of the dip switch DS1 in Step 104, the telephone 
number input mode ends. 

25 On the other hand, in the case where the on-edge of the 
dip switch DS1 is not detected in Step S101, this routine 
proceeds to Step S105 in which the on-edge of the dip switch 
DS2 is judged. In the case where the on-edge of the dip 
switch DS2 is detected, the on-edge of the print key 104 is 

30 judged in Step S106. In the case where the on-edge of the 
print key 104 is detected, the first-ranked number out of 
numbers inputted through the use of the ten key 102 and 
displayed on the display unit 101 is read into the registered 
as an ID number of the central unit 3 in Step S107. These 

35 Steps S106 and S107 are repeated by the number of the 
inputted numbers. Consequently, the ID number input mode 
for the central unit 3 ends upon detecting the off-edge of the 
dip switch DS2. 

On the other hand, in the case where the on-edge of the 

40 dip switch DS2 is not detected in Step S105, this routine 
proceeds to Step S109 in which the on-edge of the dip switch 
DS3 is judged. In the case where the on-edge of the dip 
switch DS3 is detected, the on-edge of the print key 104 is 
judged in Step SU0. In the case where the on-edge of the 

45 print key 104 is detected, the first-ranked number out of 
numbers inputted through the use of the ten key 102 and 
displayed on the display unit 101 is read into and registered 
as an ID number for the data terminal device 2 in Step 111. 
These Steps S110 and Sill are repeated by the number of 

50 the inputted numbers. Consequently, the ID number input 
mode for the data terminal device 2 ends upon detecting the 
off-edge of the dip switch DS3 in Step 112. 

Upon completion of each mode, it is judged whether 
mode setting is completed depending upon whether the data 

55 is inputted under each mode in Step 113. In the case where 
the mode setting has not been completed yet, this routine 
returns to S101. On the contrary, in the case where the mode 
setting has been completed, the on-edge of the push switch 
PS is detected in Step 114, Synchronized with the timing of 

60 detection of the on-edge of the push switch PS, initialization 
data is transmitted the central unit 3 through the modems 28 
and 35. In addition, in the data terminal device 2 are received 
a closing date, fixed transmission time and various thresh- 
olds used for warning judgment preset in the central unit 3 

65 to total the count data in Step S115. 

Consequently, when it is determined that communication 
between the data terminal device 2 and the central unit 3 has 
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been normally completed in Step S116, the initialization item number. In the case where the data number i is not 

processing routine returns to the main routine. When the greater than the item number, this routine returns to Step 

communication between the data terminal device 2 and the S229. On the contrary, in the case where the data number i 

central unit 3 is not normally completed due to the fact that is greater than the item number, the number k is incremented 

the central unit 3 is engaged or that communication trouble 5 by 1 in Step S232. Consequently, this routine returns, 

has arisen, the initialization processing routine recycles to On the other hand, in the case where the number k is 

Step S101 and waits for the on-edge of the push switch PS greater than 32in Step S218, this routine proceeds to Step 

again in Step 114. S219 in which the data number i is set to 1. Then, in Step 

FIG. 9 is a flow chart showing procedure of the element S220 > me sums of x * R .* are obtained respectively by 

data receiving/data processing routine executed in Step 5. ™ using the following equations; 

First, in step S201, the element data x, y (i: data number) X^^x^^x^x^ and 
of 8 bits transmitted through the second serial I/Fs 12 and 22 

is read in each time at a sheet of copy paper is discharged Ratn** R isuM+Ray' R a 

from the copying machine 1. Next, the data number i is set and a mean X; of 32 element data axid a mean of 32 range 

to 1 in Step S202. Then, it is judged whether X {J is greater 1 are obtained respectively by using the following equations; 

than the maximum element data X iAMA > in Step S203 In the „ 

case where the X ty is greater than X iA£AX , then the X, y is set *>^i/*/*2> and 

to be the maximum element data in Step S204. In the case r^r^^s. 

where the X l7 is not greater than the X^^iy, this routine „ . , . . « r.**+ ■ . 

proceeds to S205 in which it is judged whether the X, is 20 f"* 8 ^^' the ™ mber 1 ^ set to 1 m Step S221 and, in 

smaller than the minimum element data x^. In the case 5f e P ^ *****a « «« respectively to X and R^. 

where the X, is smaller than the X^, the X i; is set to be R en | ** ^ r 1 ? ^remented by 1 m Step S223 and it 

the minimum element data X^ in Step 206. Then, in Step ■J^a* u whether the nlmlber 1 * 8?*" than 32 in Step 

S207, the added value is obtained by adding the X, to the S u ? 4 In . ^ tb t ™ m ^ r V s not & satel * an 32 ' 

X*. Subsequently, the data number i is incremented one in 25 m f returns to StepS222. On the contrary in the case 

Step S208, and it is judged whether the data number i is where ^ c ™ mb " L 1 ^P catc 1 r * an 32 ™ Ste P. ^ 224 ' *«» * 

greater than the item number in Step 209. In the case where ** l ° ? » ^J%?-™ ca ' tb * i is incremented 

the data number i is not greater than the item number, this 1 m S ' e P S226 ' Consequently, it is judged whefoer the 

routine returns to step S203. In the case where the data data m ™ b ? r 1 15 8«»tw man the item number. In the case 

number i is greater than the item number, this routine 30 where me date number i is greater than the item number, the 

proceeds to Step S210 in which the number j is increased by elemenl data "=ce,vingAlata processing routme returns to the 

one. Subsequently, it is judged whether the number j is m ^ m routme - m 

greater than 4 in Step S211. In the case where the number j , Smce ^nt data used to obtain the means X f and R", are 

is not greater than 4, this routine recycles to Step S203. On latest received 32 X tt and 32 R„, the oldest element data X„ 

the contrary, in the case where the number j is greater than 35 and "«.«" discarded »nd the remaining element data are 

4, this routine proceeds to Step S212. In the above sequentially forwarded by 1 each tune the new X 03 and 

procedure, four of each maximum element data X^ a L re traramitted The means X,- and K. are calculated for all 

minimum element data X^, added value are obtained for *° ltca f In ° mer ^ means and ^ ran S eR * 

each item obtained each time four cycles of copying operation are 

_ „ ' „ , „„„„ , , i , ,40 completed for each kind of element data. Each time 32 mean 

In Steps S212 and S213, the number j and the data number yalues of each of x ^ R afe obtamed> tha( ^ each {im& 

i are respectively set to 1 Then, in Step S214, a range R* is 12g le& of m ation are comp i eted) me mea n 

obtamed by using the following equation; yalues ^ md 

R. are obtained. Thereafter, each time four 

R rf ^ x cycles of copying operation are comnpieted, new mean 

* it* mm 4S va j ue ^ mean ra nge R tt are calculated with the use of 

and a mean X a is obtained by using the following equations; a moving ave rage method. 

Further, when the SRAM 24 is initialized in Step S100 of 

XitrXJ*- the initialization processing routine, X iMAXy X iM1N > X^j^, 

RltftMf, X*, R*, j, k are set to 0, 255, 0, 0, 0, 0, 1, 1, 

Subsequently, the maximum element data X £MAX and the 50 respectively. 

minimum element data X^^ are respectively set to 0 and fig. 10 is a flow chart showing procedure of the trouble 

255 in Step S215, and the data number i is incremented by transmission judgment processing routine executed in Step 

1 in Step S216. Then, it is judged whether the data number S6. 

i is greater than the item number in Step S217. Thereby, the First, it i s judged whether a trouble flag is set to 0 in Step 

range R rt and the mean X* are obtained for all the items. 55 S301. In the case where the trouble flange is set to 0, the 

Then, in Step S218, it is judged whether the number k is on-edge of a bit b 6 of the JAM trouble code 72 is judged in 

greater than 32. In the case where the number k is not greater step 3Q2. In the case where the on-edge of the bit b 6 of the 

than 32, this routine proceeds to Step S228 in which the data jam trouble code 72 is detected, it means that some sort of 

number i is set to 1. Thereafter, the sums of X ik and R^ are trouble has arisen, the trouble flag and the trouble transmis- 

obtained in Step S229 by using the following equations 60 s j on fl ag are bom xi to 1 { Q step S303. 

respectively; I n the case where the troufr le flag is set to 0, it means that 

the copying machine is in normal condition. On the other 

XisuM°XLsu^Xi*, and h ^ m me Q ^ where the trou bi e fl ag j s set to 1, it means 

,i> that the copying machine 1 is in troubled state. In the case 

65 where the trouble transmission nag is set to 1, the copying 

Then, the data number i is incremented by 1 in Step S230 machine is in a state which should be reported to the central 

and it is judged whether the data number i is greater than the unit 3 by transmitting the data. 
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In the case where the trouble flag is already set to 1 in Step 
S301, i.e., the copying machine 1 is already in trouble 
condition in Step S301, the off-edge of bit b 6 of JAM trouble 
code 72 and of the least significant bit b 0 of the discharge 
code 71 are judged in Step S304. Thereby, it is detected that 
discharging of a sheet of copy paper from the copying 
machine 1 is detected after a reset switch, not shown, 
disposed on the main body of the copying machine 1 is 
actuated after recovery from the trouble. When it is detected 
that the sheet of copy paper is discharged from the copying 
machine 1, the trouble flag and a trouble recovery transmis- 
sion flag are set to 0 and 1 respectively in step S305, and the 
trouble transmission processing routine returns to the main 
routine. In the case where the trouble recovery transmission 
flag is set to 1, it should be reported to the central unit 3 by 
transmitting the data that the copying machine 1 has recov- 
ered from the trouble. The trouble recovery transmission flag 
and the trouble transmission flag are reset to 0 after the 
trouble code is actually transmitted to the central unit 3. 

FIG. 11 is a flow chart showing contents of the fixed time 
transmission judgment processing routine executed in Step 
S7. 

First, it is judged whether a fixed time transmission flag 
is set to 0 in Step S701. In the case where the fixed time 
transmission flag is set to 1, it means that the fixed trans- 
mission time has already passed the present time. In other 
words, the data should be transmitted to the central unit 3. 
Accordingly, the maximum time transmission judgment 
processing routine directly returns to the main routine. On 
the other hand, in the case where the fixed time transmission 
flag is set to 0, it is judged whether the fixed transmission 
time has already passed the present time in Step S702. In the 
case where already passed, the fixed time transmission flag 
is set to 1 in step S703, and this routine returns to the main 
routine. 

The fixed time transmission flag is reset to 0 after the data 
is actually transmitted to the central unit 3. Subsequently, the 
central unit 3 transmits a new fixed transmission time, which 
is set in the data terminal device 2. 

In addition, even in the case where the power supply for 
the data terminal device 2 is shut off at the fixed transmission 
time, the SRAM 24 and the timer IC 25 are in operation 
since being backed up by the back-up power source. 
Accordingly, as soon as the power is supplied to the data 
terminal device 2, the fixed time transmission flag is set to 
1 in Step S703 in the case where the fixed transmission time 
has not passed yet in Step S702. Simultaneously, the data is 
transmitted to the central unit 3 at the fixed transmission 
time. 

It should be noted that, in the case where the power supply 
for the data terminal device 2 is shut off, copying operation 
of the copying machine 1 is not permitted. Therefore, 
various counter values are not to be renewed, 

FIG. 12 is a flow chart showing procedure of the warning 
transmission judging processing routine executed in Step 58. 

In this routine, judgment of all the element data, JAM 
trouble counter 73 and PM counter 75. 

First, the threshold of the element data is determined in 
Steps S401 and S410. Then the threshold of the count values 
are determined in Steps S411 to S418. In the case where any 
one of the counter values exceeds the threshold thereof, the 
warning transmission flag is set to 1 indicating that condition 
of the copying machine 1 should be reported to the central 
unit 32 by transmitting the data. 

First, the data number i is set to 1 in step S401. 
Subsequently, it is judged whether the warming flag,- is set 
to 0 in Step S402, i.e., the element data is within its 
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characteristic tolerance (hereinafter it is referred to as nor- 
mal that the element data is within its tolerance). In the case 
where the element data is normal, the mean value X / and the 
mean range R t are added and it is judged whether the added 

5 value X^+R, is greater than the upper limit threshold ,U in 
Step S403. In the case where the added value X.-+R, is not 
greater than the upper limit threshold ,-U, the mean range R, 
is subtracted from the mean value X,-, and it is judged 
whether the resultant value is smaller than the lower limit 

10 threshold £ L in Step S405. 

In the case where the added value X^R, is greater than the 
upper limit threshold t U in Step S403, or in the case where 
the value X.-R, is smaller than the lower limit threshold in 
Step S405, the element data is judged riot to be normal. 

15 Accordingly, the warning flag and the warning transmission 
flag are respectively set to 1 in Step 404. Thereafter, the data 
number i is incremented by 1 in Step S409, and it is judged 
whether the data number i is greater than the item number in 
Step 410. In other words, it is judged whether judgment of 

20 threshold has been completed for all the element data. 

On the other hand, in the case where the result of Step 403 
is not greater than the upper limit threshold ,-U, this routine 
returns to Step S402 from which the sequence of Steps S402 
to S410 is repeated for the subsequent element data to be 

25 determined until the data number i become greater than the 
item number in Step S410. Then, this routine proceeds to 
Step S411. 

Also, in the case where the element data is judged to be 
normal (NO in Step) S405), the warning flag, and the 

30 warning transmission flag remain in the current states 
thereof and the warning transmission judging routine pro- 
ceeds to Step 409. 

On the other hand, in the case where the warning flag, is 
already set to 1 in Step 402, i.e., the element data whose data 

35 number is i is judged not to be normal, thereby a warning 
being given, it is judged whether the above element data has 
returned to its normal condition in Steps S406 and S407. 
Specifically, it is judged whether the added value X f -+R t - is 
smaller than the upper limit threshold in Step S406 and 

40 greater than the lower limit threshold in Step S407. As a 
result of the above judgment, in the case where the element 
data has returned to its normal condition, the warning flag, 
is reset to 0 and the warning recovery transmission flag is set 
to 1 in Step 408. The above two flags are reset to 0 after the 

45 element data is actually transmitted to the central unit 3. 
When judgment of threshold for all the element data are 
completed in Step S410, judgments of threshold for JAM 
trouble counter 73 and PM counter 75 are executed in the 
subsequent Steps. Here, a data number m is given as serial 

50 number being from the element data for convenience in Step 
S411, Accordingly, the minimum of data number m is equal 
to the item number of the element data plus 1. The maximum 
of the data number m is equal to a sum of the item numbers 
of the element data, JAM trouble counter 73, and PM 

55 counter 75. 

In Step S412, it is judged whether the warning flag m is 
set to 0, i.e., whether the counter value m normal. In the case 
where the counter value m is normal, it is judged whether the 
counter value m exceeds the upper limit threshold m U in Step 

60 S413. In the case where the counter value m exceeds the 
upper limit threshold m^ it is judged that the counter value m 
is not normal, and both the warning flag m and the warning 
transmission flag are set to 1 in Step 414, and then the data 
number m is incremented by 1 in Step 417. 

65 Further, in Step S418, it is judged whether the data 
number m is greater than a sum of all the item number. In 
other words, it is judged whether judgments of threshold for 



12/15/2003, EAST Version: 1.4.1 



5,9: 

13 

all the items of the JAM trouble counter 73 and PM counter 
75 has been completed. In the case where the judgments 
have not been completed, the warning transmission judging 
routine returns to Step S412 to repeat the sequence of Steps 
S412 to S417 until the threshold for all the items of JAM 
trouble counter 73 and PM counter 75 are determined. In the 
case where, on the other hand, all the judgments have been 
completed in Step 418, this routine returns to the main 
routine. Also, in the case where the counter vahie m is not 
greater than the upper limit threshold m U, i.e., the counter 
value m is normal (NO in Step S413), this routine proceeds 
directly to Step S417 with the warning flag^ and warning 
transmission flag remaining at their states. On the contrary, 
in the case where the warning flag is already set to 1 in Step 
S412, and in the case where such a warning has already been 
given that the counter value m is not normal, it is judged 
whether the count vahie m has returned to its normal state in 
Step S415. In the case where the count value m has returned 
to its normal state, the warning flag m and the warning 
transmission flag are set to 0 and 1 respectively in Step S416. 
The above two flags are reset to 0 after the count data is 
actually transmitted to the central unit 3. 

FIG. 13 is a flow chart showing procedure of the PM 
transmission judging processing routine executed in Step 10. 

As described above, the PM counter 75 is an enabling 
counter for each parts of the copying machine 1, and is reset 
to 0 when a maintenance person replaces the part. 

First, a counter variable i is set to 1 in Step 501 and it is 
judged whether the PM counter value i is set to 0 in Step 
S502. Subsequently, it is judged whether the preceding PM 
counter value i of the PM counter is not set to 0 in Step S503. 
In the case where the PM counter value i is set to 0 in Step 
502 and the preceding PM counter value i is not set to 0 in 
Step S503, and when it is judged that the PM counter i is set 
to 0 this time, the preceding PM counter value i is held as 
a clear value i in Step S504. Then, the PM transmission flag 
is set to 1 in Step S505. ♦ 

The PM transmission flag is reset to 0 when the counter 
value i and the clear value i are actually transmitted to the 
central unit 3. The clear value i is provided for the purpose 
of holding the counter value when the part is replaced. 

Next, the variable i is incremented by 1 in Step S506, then 
it is judged whether all the PH counter values have been 
judged as described above in Step 507. In the case where 
there remain other PM counters i to be determined, the PM 
transmission judging routine, returns to Step S502 to repeat 
the sequence of Steps S502 to S506 until all the PM counter 
values are determined. When all the judgments have been 
completed, this routine returns to the main routine. 

FIG. 14 is a flow chart showing procedure of the data 
transmission processing routine executed in Step Sll. 

First, in Step 601, it is judged whether any of the 
transmission flag of the trouble, fixed time, warning, 
manual, and PM transmission flags are set to 1. In the case 
where any one of the above 5 flags is set to 1 and in the case 
where there is no need to wait to redial in Step S602, 
communication operation is effected through the modem 28 
between the data terminal device 2 and the central unit 3 in 
the subsequently steps. 

In Step S603, it is judged whether the data terminal device 
2 and the central unit 3 are already in communication with 
each other through the communication line. In the case 
where the data terminal device 2 and the central unit 3 are 
already in communication with each other, and the modem 
28 is ready, the data is transmitted to the central unit 3 until 
all the data transmission is completed in Step S608. 

The transmitted data consist of each counter value of JAM 
trouble code 72, JAM trouble counter 73, counter 74 pro- 
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vided for each size of copy paper, and PM counter 75, the 
clear value of the PM counter 75 and element data (X, R). 

Upon completion of the data transmission, each transmis- 
sion flag is reset to 0 in Step S606, and then the communi- 

5 cation line is disconnected in Step 607. In the case where it 
is determined that the communication line is not connected 
in Step S603, this routine proceeds to Step S609 to dial. 

Next, in Step S610, it is judged whether or not the 
telephone connected to the data terminal device 2, from 

10 which the data is transmitted, is engaged. In the case where 
the telephone is not engaged, it is judged whether or not the 
telephone provided for the central unit 3, to which the data 
is transmitted, is engaged in Step S612. In the case where 
either one of the above two telephones is engaged, a 

15 redialing time is set in Steps S611, S613. When such 
processings as described above are completed, the data 
transmission processing routine returns to the main routine. 
Next, there will be described operation in the central unit 

3. 

20 FIG. 15 is a flow chart showing operational procedure of 
the main routine of the central unit 3. 

First, the central unit 3 sets environment including opera- 
tional conditions of the modem 35, the printer 36 or the like 
in Step S1001. Then, the central unit 3 determines which 

25 function key(s) is selected by the operator in Steps S1002 to 
S1014. The operator can select the desired function key from 
the function keys Fl through F7 by keyed input. The central 
unit 3 performs processing corresponding to each of the 
selected function keys. Thereafter the central units 3 per- 

30 forms the fixed transmission time supervisory processing in 
Step S1016, and repeats the process of the Steps S1002 to 
S1016. 

In the case where a function key Fl is selected in Step 
S1002, a model registration processing is performed in Step 
35 S1003. In this operation, model of the copying machine, 
item number, name and standard threshold of the element 
data, and each counter standard threshold are registered with 
the use of keys. 

In the case where a function key F2 is selected in Step 
40 S1004, a user master input processing is performed in Step 

51005. In this operation, a user's name, address, telephone 
number, model name, model number, transmission time and 
the like of the copying machine 1 are registered with the use 
of keys. In addition, an ID number of the data terminal 

45 device 2 is automatically numbered. 

In the case where a function key E3 is selected in Step 

51006, a trouble condition display processing is executed in 
Step S1007. In this operation, user information including a 
user's name, address, telephone number, and a model of the 

50 copying machine 1 currently in trouble condition, and the 
time when the trouble arose are displayed together with 
content of troubles. On one portion of the screen is normally 
displayed the number of troubles. Also, the number of 
trouble is displayed on one portion of any type of screen. 

55 In the case where a function key F4 is selected in Step 
S1008, a warning condition display processing is executed 
in Step S1009. In this operation, the user information of the 
copying machine 1 currently in warning condition is dis- 
played together with content of the warning. In addition, the 

60 number of warnings is always displayed on one portion of 
the screen irrespective of the operation of the function key 
F4. 

In the case where a function key F5 is selected in Step 
S1010, an unreceived condition display processing is 
65 executed in Step S1011. In this operation, the user informa- 
tion of the copying machine 1 registered as an unireceived 
information in the fixed transmission time supervisory pro- 
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cessing in Step S1016 to be described below is displayed 
together with predetermined fixed transmission time. Also, 
on one portion of the screen is always displayed the number 
of the unreceived information. 

FIG. 18 is a schematic diagram showing an example of a 
display screen of unreceived condition display. On the upper 
portion of the screen, there are displayed the numbers of 
unreceived informations and troubles. On the screen, two 
user informations are displayed, and scheduled fixed time 
transmission times are displayed on respective upper right 
corners. 

In the case where a function key F6 is selected in Step 
S1012, a user information display processing is executed in 
Step S1013. In this operation, a particular user is selected, 
and information of the selected user is displayed. Further, in 
the case where a sub-menu is selected here, total counter, 
which is a sum of counters provided for each copy paper 
size, and counters provided for each copy paper size, JAM 
trouble counter, PM counter and element data are displayed 
month by month, or item by item. 

In the case where a function key F7 is selected in Step 
S1014, a billing processing is executed in Step S1015. In this 
operation, a billing amount is calculated in accordance with 
the counter value of the total counter and the calculation 
formula, and a bill is issued. 

FIG. 16 is a flow chart showing procedure of the fixed 
transmission time supervisory processing executed in Step 
S1016. 

First, a terminal device number i is set to 0 in Step S1201. 
Then, it is judged whether the fixed transmission time of the 
data terminal device 2 has already passed the present time in 
Step S1202. 

When one fixed time transmission is completed, a new 
fixed transmission time is set for the subsequent transmis- 
sion. In view of this, as long as the fixed time transmission 
is normally executed, such a thing will not occur that the 
fixed transmission time has already passed the present time. 
Accordingly, in the case where the fixed transmission time 
has already passed the present time, it is judged that a 
communication trouble has occurred due to some sort of 
possible causes. As a result, the information on the copying 
machine 1 is registered in the storing unit 34 as unreceived 
information in Step S1203. Then, the terminal device num- 
ber i is incremented by 1 in Step S1204. Consequently, in 
Step S1205, it is judged whether all the data terminal devices 
2 have been supervised. In the case where all the data 
terminal devices 2 have been supervised, the routine returns 
to the main routine. In the case where there remains some 
more data terminal devices 2 to be supervised, i.e., the 
terminal device number i is not greater than the number of 
data terminal device 2, this routine returns to Step S1201 and 
repeats the sequence of Steps S1201 to S1204 until all the 
data are supervised. The unreceived information registered 
in this routine is displayed in the above explained unre- 
ceived condition display processing, enabling the early 
detection of trouble in the communication line 6 or abnor- 
mality in the data terminal device 2. 

Further, after the environment is set in Step S1001, 
interrupt of the data receiving/processing from the data 
terminal device 2 through the RS-232C I/F 26 and the 
modems 28, 35 is enabled. Therefore, even while any 
operation of Steps S1002 to S1016 is in process, the data 
receiving processing in Step S1017 is always preferentially 
executed. 

FIG. 17 is a flow chart showing procedure of the data 
receiving/processing routine. 

When the data is transmitted from each data terminal 
device 2 to the central unit 3, in which an interrupt request 
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for receiving the data is generated, an ID number and each 
data in the data terminal device 2 are received in the 
predetermined order in Step S1101. Then, it is judged 
whether an error has occurred in receiving the data in Step 

5 SU02. In the case where the error has occurred, the data 
terminal device 2 is requested to transmit the data again in 
Step S1103. In the case where no error has occurred in Step 
S1102, this routine waits until the data transmission is 
completed in Step S1104, and the communication between 

10 the central unit 3 and the data terminal device 2 is shut off 
in Step S1105. Consequently, each transmitted data is totaled 
item by item, and month by month in Step S1106. In 
accordance with these data, the user's information is dis- 
played and bills are issued. 

15 Although the above embodiment is explained using the 
copying machine as a terminal device, it will be appreciated 
that the present invention is applicable to any device or 
apparatus which requires field service, such as an automatic 
vendor. 

20 In addition, although a fixed transmission time is trans- 
mitted from the central unit to the data terminal device each 
time the fixed time transmission from the data terminal 
device to the central unit is completed in the above 
embodiment, the present invention is not limited to this. It 

25 may be appropriate that a fixed transmission time is pre- 
stored in a ROM provided in the data terminal device or 
preset by dialing. 

As described above, according to the present invention, a 
fixed data transmission time for the terminal device is 

30 always supervised by controlling means. The present inven- 
tion is so constructed as to display identification information 
of a communication device provided for the terminal device 
in the case where the controlling means has not received the 
information despite the fact that the fixed transmission time 

35 has already passed the present time. Accordingly, the con- 
trolling means can identify the terminal device which has 
not transmitted the data even past the fixed u*ansrnission 
time, thereby enabling early detection of abnormality in the 
communication device or communication line. 

40 Further, clocking means for clocking the present time and 
storing means for storing the information to be transmitted 
at transmission time, both means being disposed in the 
communication device of the terminal device, are backed up 
by a back-up power source. Accordingly, when the power is 

45 supplied after being shut off, the backed up present time is 
compared with the fixed transmission time. In the case 
where the fixed transmission time has already passed the 
present time, the information which should have been trans- 
mitted at the fixed transmission time is read out of the 

50 storing means, and transmitted to the controlling means. 
Since provided with the above two means, the terminal 
device can assuredly transmit the information which should 
have been transmitted at the fixed transmission time when 
the power is supplied again thereto, even in the case where 

55 the power supply of the terminal device is shut off at the 
transmission time. Therefore, the controlling means can 
assuredly collect the information which should halve been 
received at the fixed transmission time, thereby reinforcing 
controlling function thereof. 

60 Further, in the case where an image forming apparatus has 
had a trouble, it is determined that the image forming 
apparatus has recovered from its trouble condition to its 
normal condition by detecting that a sheet of paper is 
discharged therefrom. Accordingly, such likelihood can be 

65 eliminated as to report recovery from the trouble to the 
central unit many times for the same trouble as opposed to 
the conventional recovery judgment implemented by, for 
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example, actuating a reset button. Hence, only the accurate 
information is transmitted to the central unit. 

As this invention may be embodied in several forms 
without departing from the spirit of essential characteristics 
thereof, the present embodiment is therefore illustrative and 
not restrictive, since the scope of the invention is defined by 
the appended claims rather than by the description preceding 
them, and all changes that fall within meets and bounds of 
the claims, or equivalence of such meets and bounds thereof 
are therefore intended to be embraced by the claims. 

What is claimed is: 

1. A centralized control system, comprising: 

at least one or more terminal device; 

communicating means, provided for each of said at least 
one terminal device, for transmitting information relat- 
ing to operational condition of each of said at least one 
terminal device at a predetermined time; and 

control means, connected to each of said communicating 
means through communication lines, for controlling 
each of said at least one terminal device in accordance 
with said information transmitted from each of said 
communicating means; 
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20 



said control means having: 

supervising means for supervising transmission of 
information at the predetermined time determined 
for each of said communicating means; 

detecting means for detecting which of said commu- 
nicating means has not normally transmitted the 
information at said predetermined time thereof based 
on a supervisory result of said supervising means; 
and 

display means for displaying information identifying 
the communicating means detected by said detecting 
means and information of said predetermined time. 

2. A centralized control system as set forth in claim 1, 
wherein said at least one terminal device is an image 
forming apparatus. 

3. A centralized control system as set forth in claim 2, 
wherein said image forming apparatus has counters provided 
for each paper size, and information relating to operational 
condition includes a number of image forming operation in 
accordance with each paper size. 
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ABSTRACT 



An image forming apparatus administration system includes 
an image forming apparatus for forming an image on a sheet 
of paper. A service terminal is connected to the image 
forming apparatus through a communication line and admin- 
isters conditions of the image forming apparatus. An opera- 
tion panel has operation keys and a screen. A changing 
device can be operated to change an indication of the 
operation panel from an indication for inputting an operation 
command for image formation to an indication for inputting 
a request command for transmitting data from the image 
forming apparatus to the service terminal. A transmitting 
device can transmit the data in response to the request 
command and the changing device changes the indication of 
the operation panel from the indication for inputting a 
request command for transmitting data from the image 
forming apparatus to the service terminal to the indication 
for inputting an operation command for image formation 
before the transmission of the data is completed. 

27 Claims, 12 Drawing Sheets 
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IMAGE FORMING APPARATUS 
ADMINISTRATION SYSTEM 

BACKGROUND OF THE INVENTION / 

1. Field of the Invention / 
The present invention relates to an image formin g appa- 
ratus administration system in which at least one image 
forming apparatus, such as a copier, a printer, a facsimile 
machine, or similar image forming apparatus, and a iervice 
terminal are connected through a communication Hne . The 
present invention is further related to the control of a display 
of the image forming apparatus during a communication 
process with the service terminal. 

2. Discussion of Background 

As an example of an image forming apparatus adminis- 
tration system, a system is known in which an image 
forming apparatus such as a copier can be connected to a 
service terminal, which for example may be installed in a 
service center, utilizing a communication line, such as a 
public line or the like. 

With this type of image forming apparatus administration 
system, an operator of the image forming apparatus can 
transmit a request, such as a repair request and a request of 
a need for consumption articles such as sheets of paper and 
toner, to the service terminal by inputting a transmission 
command from keys on an operation panel of the image 
forming apparatus. If the image forming apparatus cannot be 
connected to the service terminal, a subsequent attempt to 
establish communication may be made. 

In this type of system, the operator of the image forming 
apparatus can go to the keyboard of the image forming 
apparatus and enter a communication mode to connect to the 
service terminal via the communication line. In this system 
after the operator inputs a request at the image forming 
apparatus, for example at a keypad or a display at the image 
forming apparatus, the request is then sent to the service 
terminal through the communication line. In this instance 
the operator must then wait for a response to this request 
from the service terminal before the image forming appa- 
ratus can be utilized for an image forming operation. 

That is, in this system after the request is issued from the 
image forming apparatus to the service terminal through the 
communication line, the image forming apparatus cannot 
execute image forming operations until a response to this 
request is issued from the service terminal and is then 
communicated from the service terminal through the com- 
munication line to and received at the image forming 
apparatus. This results in an inefficient use and unnecessary 
downtime in the operation of the image forming apparatus. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present invention to 
provide a novel image forming apparatus administration 
system in which downtime of the image forming apparatus 
is as short as possible. 

It is another object of the present invention to implement 
a novel control of communication between an image form- 
ing apparatus and a service terminal and also to control a 
display device of the image forming apparatus. 

These and other objects of the present invention are 
achieved by a novel image forming apparatus and method of 
operating an image forming apparatus in which when a 
service request is made to a service terminal from the image 
forming apparatus, the image forming apparatus can still 
execute image forming operations while awaiting a response 
to the service request from the service terminal. 



/ Further, in the present invention a display of an image 
/ forming apparatus can generate display images for both an 
1 image forming mode and a communication mode. In the 
present invention, this display can be changed from a display 
5 for the image forming mode to a display for the communi- 
cation mode if an operator wishes to transmit a service 
request to a service terminal. Further, the display can be 
changed back to the image forming mode display before the 
communication between the image forming apparatus and 
1Q the service terminal is completed, i.e. before the response to 
the service request from the image forming apparatus is 
received at the image forming apparatus from the service 
terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

is A more complete appreciation of the present invention 
and many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by refer- 
ence to the following detailed description when considered 
in connection with the accompanying drawings, wherein: 

20 FIG. 1 is a schematic block diagram of an image forming 
apparatus administration system embodying the present 
invention; 

FIG. 2 is a schematic block diagram of an image forming 
apparatus embodying the present invention; 
25 FIG. 3 is a schematic block diagram of an interface 
embodying the present invention; 

FIG. 4 shows an operation panel in the image forming 
apparatus embodying the present invention; 

FIG. 5 shows a screen of the operation panel of FIG. 4 
3° with various messages on a display according to the present 
invention; 

FIG. 6 is a schematic block diagram of a data communi- 
cation device embodying the present invention; 

FIG. 7 is a flowchart showing a selecting operation 
35 according to the present invention; 

FIG. 8 is a flowchart showing a polling operation accord- 
ing to the present invention; 

FIG. 9 shows a data format communicated between a 
^ service terminal and a data communication device in the 
present invention; 

FIG. 10 shows a data format communicated between a 
data communication device and an interface in an image 
forming apparatus in the present invention; 
45 FIG. 11 shows a data format communicated between an 
interface and a controller of an image forming apparatus in 
the present invention; 

FIG. 12 is a flowchart showing a process for indicating a 
message on a screen of FIG. S according to the present 
50 invention; 

FIG. 13 shows a screen in which a message is displayed 
indicating that a transmission request can be input as an 
operation of the present invention; 

FIG. 14 shows a screen in which a message is displayed 
55 indicating a transmission is occurring as an operation of the 
present invention; 

FIG. 15 shows a screen in which a message is displayed 
indicating that a transmission has been completed as an 
operation of the present invention; and 
60 FIG. 16 shows a screen where a message is displayed 
indicating that a transmission has failed because a commu- 
nication line is busy as an operation of the present invention. 

DESCRIPTION OF THE PREFERRED 
65 EMBODIMENTS 

Referring now to the drawings, wherein like reference 
numerals designate identical or corresponding parts 
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throughout the several views, and more particularly to FIG. 
1 thereof, an image forming administration system is shown 
which includes five copiers 1 to 5, as examples of image 
forming apparatus, connected to a service terminal 6 through 
a data communication device 7 and a communication line 8. 
The data communication device 7 and service terminal 6 
administer the copiers 1 to 5. 

The system shown in FIG. 1 can be structured such that 
the service terminal 6 is a central control device located at 
a central station which is remotely positioned from the 
copiers 1 to 5. This service terminal 6 can also be located 
within a local region shared with the copiers 1 to 5. Further, 
the copiers 1 to 5, data communication device 7, commu- 
nication line 8 and service terminal 6 can all be connected 
by a local area network (LAM). The physical positions and 
the exact nature of the form of the communication between 
the devices in FIG. 1 can clearly vary as understood by those 
of ordinary skill in the art. 

The data communication device 7 operates as one admin- 
istration control for copiers 1 to 5 and transmits a command 
such as a reading command for reading status data of the 
copiers 1 to 5 or a writing command for writing control 
parameters in memories in the copiers 1 to 5. Further, the 
data communication device 7 transmits an indication that 
service or other requirements are needed for copiers 1 to 5, 
such as a repair request or a request of a need for consump- 
tion articles such as sheets of paper and toner, to the service 
terminal 6 through the communication line 8. The data 
communication device 7 also transmits an alarm message for 
preventive maintenance for any of copiers 1 to 5 to the 
service terminal 6 when, for example, for any of copiers 1 
to 5 a predetermined number of copiers have been made, a 
predetermined period of time has elapsed, an output from 
sensors which sense conditions of processing devices in a 
copier has reached a predetermined value, etc. If desired, 
when a predetermined number of copies have been made for 
any of copiers 1 to 5, a flag in a memory in data commu- 
nication device 7 is set. Subsequently, when a predetermined 
set time such as 7:00 p.m. or 1:00 a.m. is reached, a 
preventative maintenance signal is transmitted from the data 
communication device 7 to the service terminal 6, when the 
flag is set. 

Electric power can be supplied to the data communication 
device 7 for 24 hours a day so that data communication 
device 7 can operate and transmit information even if 
electric power to the copiers 1 to 5 is cut off. The data 
communication device 7 and the copiers 1 to 5 to can be 
connected in a multi-drop form through a serial communi- 
cation interface RS-485, although any other communication 
may be used. The data communication can be established by 
means of a polling operation and a selecting operation by the 
data communication device 7 of the copiers 1 to 5. 

FIG. 2 shows a control unit of the copier 1. Explanations 
of the control units of the copiers 2 to 5 are omitted since the 
configurations of the control units of the copiers 2 to 5 are 
the same as that of the copier 1 of FIG. 2. The control unit 
of the copier 1 includes a copier controller 31 which includes 
a central processing unit (CPU) 11, a read only memory 
(ROM) 12, a random access memory (RAM) 13, a non- 
volatile RAM 14, an input/output port (I/O port) 15, a serial 
communication control unit 16, an interface (I/F) 17, and a 
system bus 18. 

The CPU 11, which may be implemented in any desired 
manner including utilizing a microprocessor, controls the 
overall activities of the copier controller 31 according to a 
control program in the ROM 12. The ROM 12 stores the 
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control program and the like for controlling the operation of 
the CPU U. The RAM 13 is operable as a work-memory for 
the CPU 11. The non-volatile RAM 14 stores contents of 
mode instructions input from an operation panel of copier 1. 

5 The non-volatile RAM 14 can be backed-up by a battery. 
Output devices in the copier 1 such as motors, solenoids, 
clutches and the like, sensors, switches, and the like, are 
connected to the I/O port 15. Plural serial communication 
control units 16 are provided in the copier controller 31 and 

10 communicate information with an operation panel, a docu- 
ment feeder, a finisher, and the like. 

The interface 17 controls communication between the 
copier controller 31 and the data communication device 7, 
and may be implemented in any suitable manner. As a result 

15 of utilizing a designated interface 17, a load for communi- 
cation on the CPU 11 is reduced. The interface 17 can be 
positioned either internally of or externally to the copier 1 to 
5. If the CPU 11 has enough capacity for controlling the 
communication, it is also possible to design the system such 

20 that the CPU 11 controls the communication instead of the 
interface 17. In the present embodiment, the interface 17 has 
the following functions. 

1) watching a polling operation and a selecting operation 
from the data communication device 7 to the copier 1; 

2) processing responses which indicate that data trans- 
mission is a success (success-response) or that data 
transmission is a failure (failure-response); 

3) checking correctness of data between the interface 17 
30 and the data communication device 7 and parity, and 

requesting retransmission in a case of a transmission 
error, and 

4) header processing of data between the interface 17 and 
the data communication device 7. 

35 In FIG. 2, the system bus 18 includes an address bus, a 
control bus and a data bus. The CPU 11, the ROM 12, the 
RAM 13, the non-volatile RAM 14, the I/O port 15, the 
serial communication control unit 16 and the interface 17 are 
connected to each other through the system bus 18. 

40 FIG. 3 is a block diagram showing the interface 17 of FIG. 
2. Referring to FIG. 3, the interface 17 includes a CPU 21, 
a dual port memory 22, registers 23 to 26, an input port 27, 
a serial communication control unit 28, a local bus 29, and 
a device code setting switch 30. 

45 The CPU 21 controls the overall activities of the interface 
17 and can act as a communication CPU to free the CPU 11 
of the copier 1 for image forming operations. The dual port 
memory 22 can be read from and written to by both of the 
CPU 11 of FIG. 2 and the CPU 21. Text data is communi- 

50 cated between the interface 17 and the copier controller 31 
through the dual port memory 22. The text data is temporally 
stored in the registers 23 to 26 when the data is communi- 
cated between the interface 17 and the copier controller 31. 
The device code setting switch 30 sets a unique device 

55 code corresponding to each copier. The device code is used 
to discriminate a target copier during a polling operation and 
a selecting operation. The serial communication control unit 
28 can be connected to the data communication device 7 and 
the interfaces in the other copiers 2 to 5. 

60 FIG. 4 shows an operation panel of the copiers 1 to 5. 
Referring to FIG. 4, the operation panel includes a ten-key 
pad 71 for inputting numbers, a clear/stop key 72 for 
clearing the input numbers and stopping a copying 
operation, a start key 73 for starting the copying operation, 

65 an enter key 74 for setting an input copying mode, an 
interrupt key 75 for interrupting the copying operation and 
for permitting the setting of another copying mode, a mode 



12/15/2003, EAST Version: 1.4.1 



5,995,771 

5 6 

clear/preheating key 76 for clearing set copying mode and b) The above mentioned each number is initialized, 

for setting a preheating mode, a mode check key 77 for c) Control values for controlling operations of processing 

indicating the copying mode which is set, and a screen devices for image formation in the copier such as 

changing key 78 for changing contents of indication in voltages, electric current, resistors and control timing 

response to an experience level of the operator of the copier. 5 are written in respective memories in each copier. 

Further, the operation panel includes a reading out key 79 for Further, the control values stored in the memories are 

reading out the copying mode set by an operator and stored read in response to a command from the service ter- 

in memory, a register key 80 for registering the copying minal 6. 

mode to memory, a guidance key 81 for indicating a d) Each copier transmits a success-response or a failure- 
guidance message on the screen 83, and a contrast adjusting 1Q response to the service terminal 6 through the data 
nob 82 for adjusting the contrast of the screen 83. The screen communication device 7, or the copier transmits the 
83 includes dot display elements and may be implemented success-response or the failure-response to the data 
by a liquid crystal display or a fluorescent screen and a communication device 7 in response to received data. 

matrix touch panel of a transparent sheet in which touch « r - _ * . - . _i_ f „j l„ „ * AM „ f ;„„ 

• jjai. * . i ^j-j* r One of copiers 1 to 5 is selected by a selecting operation 

sensors are provided. Alternatively, any other desired type of •* j * • c *• * *u j * !L • *■ 

dis la ma be used 15 transmits data or information to the data communication 

no! 5 m s hows the screen 83 of the operation panel of FIG. dev k ice 7 accordin S l ° a ) < 0 ^ sd ? cti ?* °f ratio ° 

4 in a typical usage. The screen 83 of FIG. 5 includes a 15 lh& operation by which the data communication device 7 

display for inputting an operation command for image selects one copier among the copiers 1 to 5 connected to the 

formation when a power switch is turned on. A plurality of data communication device 7. 

image forming operation modes, such as a size of paper, 20 FIG * 7 shows the selecting operation. Each copier 1 to 5 
image density, magnification and reduction ratio, a duplex has a unique device code respectively. The data communi- 
mode, a binding margin setting mode, a sorting mode, and cation device 7 transmits a selection identified code indi- 
the like, are set by pressing keys. The color of pressed keys eating a selecting operation and a device code for selecting 
may be reversed as compared to keys which are not pressed. a copier of the copiers 1 to 5 through, e.g., a RS-485 serial 
FIG. 6 is a block diagram showing the data communica- 25 interface. Each copier 1 to 5 compares its stored unique 
tion device 7 of FIG. 1. The data communication device 7 device code with the device code transmitted from the data 
includes a controller 41, an auto dialing unit 42, and a circuit communication device 7. The copier with the unique device 
control unit 43. The controller 41 controls communication coc j e m agreement with the transmitted device code from the 
between the copiers 1 to 5 and the data communication data communication device 7 executes the following opera- 
device 7, and the communication between the data commu- 3Q uon ^ shown in FIG. 7. 

nication device 7 and the service terminal 6 through the Referring to FIG. 7, if the selected copier has stored data 
communication line 8. If the service terminal 6 is remotely f or transmitting to the data communication device 7, the 
located from the copiers 1 to 5 and data communication selected copier transmits a busy response to the data com- 
device 7, the auto dialing unit 42 can call the service munication device 7 (in step 1). In response to the busy 
terminal 6 in response to reports from the copiers 1 to 5. The 35 response, the data communication device 7 stops the select- 
circuit control unit 43 switches the circuit between the data mg operation and initiates a polling operation (in step 7). If 
communication device 7 and a telephone 44. If the service me selected copier has not stored data for transmitting to the 
terminal 6 is not remotely located, the auto dialing unit 42 data communication device 7 (NO in step 1), the selected 
and telephone need not be provided or operated. copier judges whether it can communicate with the data 

The controller 41 can include a ROM, a CPU, a RAM, a ^ communication device 7 (in step 2). If the selected copier 
non-volatile RAM, a serial communication unit, an I/O port, can communicate with the data communication device 7 
a timer for counting real time, etc. Such a non-volatile RAM (YES in step 2), the selected copier transmits a success- 
can store data communicated between the service terminal 6 response to the data communication device 7 and then 
and each copier 1 to 5, device codes for identifying one communication of text data between the data communica- 
copier among the copiers 1 to 5, a telephone number of the 45 tion device 7 and the selected copier is established (in step 
service terminal 6, a number of times of recalling the service 3^ and is executed until completed (in step 4). If the selected 
terminal 6, an interval of recalling and date and time for copier can not communicate with the data communication 
transmitting total counter value of copiers, etc. device 7 (NO in step 2), the selected copier transmits a 

The image forming apparatus administration system has failure-response to the data communication device 7 (in step 

at least the following functions: 5Q 5) an d the communication between the selected copier and 

1) Communication control from the service terminal 6 or the data communication device 7 is finished. If the data 
the data communication device 7 to the copiers 1 to 5; communication device 7 does not receive any response from 

2) Communication control from the copiers 1 to 5 to the the selected copier, the data communication device 7 termi- 
service terminal 6 or the data communication device 7; nates the selecting operation after a predetermined period of 
and 55 time has elapsed (in step 6). 

3) Control the data communication device 7 itself. 2) Communication Control From The copiers 1 to 5 To the 
Each function is now explained in detail. Service Terminal 6 or The Data Communication Device 7 

1) Communication Control From The Service Terminal 6 Or a) When a copier breaks down and an image forming 

The Data Communication Device 7 To The Copiers 1 to 5. operation can not be performed, information indicating 

a) A number of copies of a selected copier, a number of 60 that a copier is broken down is transmitted to the 

copies of each paper feeder of a selected copier, a service terminal 6 through the data communication 

number of copies of each paper size, a number of paper device 7 and the data communication line 8 immedi- 

jams of a selected copier, a number of paper jams of ately. This data communication is referred to as a SC 

each paper size, a number of jams of each of paper CALL. 

transport positions, etc. are read from the copiers 1 to 6S b) When predetermined keys, e.g., the ten-key pad 71, the 

5 by the service terminal 6 through the data control clear/stop key 72, and the mode clear/preheating key 76 

device 7. of FIG. 5, etc., are pressed in a predetermined manner 
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by an operator, the screen 83 of a copier changes its 
indication from an indication for inputting an operation 
command for image formation (an image forming 
mode) to an indication for inputting a request command 
for transmitting request data from the copier to the 
service terminal 6 through the data communication 
device 7 (a request mode). In the request mode, when 
an operator touches, e.g., the CALL key on the screen 
83, request data is transmitted from the copier to the 
service terminal 6 through the data transmission device 
7 and the communication line 8. This data communi- 
cation is referred to as a Request Call. 

c) When predetermined keys, which are different from the 
predetermined keys of the Request Call, are pressed in 
a predetermined manner by a customer engineer, the 
screen 83 changes its indication from an indication for 
inputting an operation command for image formation 
(the image forming mode) to an indication for inputting 
a command by the customer engineer for transmitting 
data from the copier to the service terminal 6 through 
the data communication device 7. The customer engi- 
neer inputs the command when the customer engineer 
starts a repair and finishes the repairs. Therefore, the 
repair starting time and the repair finishing time are 
understood by an operator at the service terminal 6. 
This data communication is referred to as a CE 
(Customer Engineer) call. 

d) The copier 1 to 5 transmits an alarm message for 
preventive maintenance to the service terminal 6 
through the data communication device 7 and the 
communication line 8 at a specified time if, e.g., a 
predetermined number of copies are made, a predeter- 
mined period of time has elapsed, an output from 
sensors which sense conditions of processing devices in 
the copier reach a predetermined value, etc. This data 
communication is referred to as an Alarm Call. 

The data communication device 7 polls the selected 
copier 1 to 5, and if the polled copier has data to be 
transmitted to the service terminal 6, the copier transmits the 
data to the service terminal 6 through the data communica- 
tion device 7 and the data communication line 8 according 
to a) to d). The polling operation polls the copiers 1 to 5 in 
turn and checks whether any of the copier has a transmission 
^request- „ . , 

FIG. 8 shows the polling operation. The data communi- 
cation device 7 transmits a polling identified code indicating 
the polling operation and the device code for selecting a 
copier through, e.g., a RS-485 serial interface. Each copier 
1 to 5 compares its unique device code with the device code 
transmitted from the data communication device 7. The 
copier with the unique code in agreement with the trans- 
mitted device code from the data communication device 7 
executes the following operation as shown in FIG. 8. 

If the polled copier has stored data for transmission to the 
data communication device 7, the polled copier transmits 
text data to the data communication device 7 (in steps 11 and 
12). If the polled copier does not have any data for trans- 
mission to the data communication device 7 or the data 
transmission of the text data has been finished (YES in step 
11), the communication between the polled copier and the 
data communication device 7 is terminated by transmitting 
a specific code indicating data transmission termination to 
the data communication device 7. When the data commu- 
nication device 7 receives this termination specific code, the 
data communication device 7 polls the next copier (in step 
14). 
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If the copier with the device code in agreement with the 
transmitted device code can not communicate with the data 
communication device 7, e.g., if electric power is not 
supplied to the copier or the like, the data communication 
device 7 finishes its polling operation after a predetermined 
period of time has elapsed (in step 13). The data commu- 
nication device 7 then continues to poll the copiers 1 to 5 
until the selecting operation starts. 
3) Control The Data Communication Device 7 Itself 

An operation of controlling the data communication 
device 7 itself includes an operation for reading out total 
counter values of each copier 1 to 5 from memories in the 
data communication device 7. The total counter value of 
each copier 1 to 5 is transmitted to the data communication 
device 7 in response to a selecting operation operated by the 
data communication device 7, e.g., once a day at a prede- 
termined time. If electric power is not supplied to the copier 
at the predetermined time, the total counter value is trans- 
mitted when a power switch of the copier is turned on. 

The data transmission device 7 can include two 
memories, a memory A and a memory B. Total counter 
values that are transmitted from the copiers in response to 
the selecting operation can be stored in memory A. The total 
counter values stored in memory A are accumulated every 
day. The accumulated total counter values in the memory A 
can then be transferred to memory B periodically, e.g. once 
a month. The transferring day and time can be transmitted 
from the service terminal 6 to the data communication 
device 7 and then the transmitted day and time can be stored 
in a non-volatile RAM in the data transmission device 7. The 
accumulated total counter values can then be transmitted 
from the memory B to the service terminal 6 through the 
data communication line 8. 

FIG. 9 shows one form that the text data communicated 
between the service terminal 6 and the data communication 
device 7 can take. The test data can take the form of ASCII, 
although clearly other representations, such as binary, can be 
used. A first block can be designated as 01 and the number 
can increase one by one. If the number reaches 99, the 
number is set as 00. Referring to FIG. 9, the following codes 
and data are shown. An ID is a code which includes a model 
number and a manufacturing number of each copier to 
specify a copier among the copiers 1 to 5. A discrimination 
code is a code which includes a processing code indicating 
a type of the processing, a source of data transmission and 
a source of data receipt. The processing code can be deter- 
mined by the following Table 1. 

TABLE 1 





Names of 




Code 


Processing 


Contents of Processing 


30 


SC CALL 


When a copier breaks down, data is transmitted 
from the copier to the service terminal 6. 


31 


Manual CALL 


Request data is transmitted from the copier to the 
service terminal 6 in response to operation of keys 
on the operation panel S3 of the copier. 


32 


Alarm CALL 


If the copter is in an alarm condition, the copier 
transmits data to the service terminal 6. 


02 


Data Reading 


Data in memories in the copier is read in response 
to a command from the service terminal 6 or the 
data communication device 7. 


04 


Data Writing 


Data which is transmitted from the service 
terminal 6 is written in the memories in the 
copier. 
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Information records can include information code, digit 
number of data and data portion as shown in Table 2. 
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TABLE 2 


Code 


Contents of Code 


Information Code 


Code which indicates the kind of data. 


Digit Number of Data 


Length of data portion. If there is no data, the 




digit number is 00. 


Data Portion 


Data which ia indicated by the information code. 
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The copier controller 31 then judges whether a predeter- 
mined key, e.g. the CLOSE key of FIG. 13, is pressed or not 
(in step 24). If the CLOSE key is pressed (YES in step 24), 
the screen 83 changes its indication to an indication for 
inputting an operation command for image formation (by 
returning to step 21). If the CLOSE key is not pressed (NO 
in step 24), the copier controller 31 judges whether a further 
predetermined key, e.g. the CALL key of FIG. 13, is pressed 
or not (in step 25). If the CALL key is not pressed (NO in 

SemicotonsG) forseparating data can be inserted between 10 ^^23^ ^ ^ 

the ID code and the discrimination code, the discrimination rc If X C^key of FIG. 13 is pressed in step 25 (YES in 

code and the information record and the information record ^ a t fc Emitted from me ^pin to the 

and the next information record, respectively. service terminal 6 through the data communication device 7 

FIG. 10 shows one form that the text data communicated and me data commua i cat ion line 8 when the copier is polled 

between the data communication device 7 and the interface 15 by me data communication device 7 as shown in FIG. 8 (in 

17 in each copier 1 to 5 can take. Referring to FIG. 10, the sle p 26). Then, the screen 83 indicates a message as shown 

device code is a code which includes numbers 1 to 5 in FIG. 14 (in step 27). The data which is transmitted to the 

assigned to each copier. The device code is set by the device service terminal 6 includes text data as shown in FIG. 9. 

code setting switch 30 of FIG. 3. The set device code is When the service terminal 6 receives the transmitted data, 

connected to the ID code by the data communication device 20 the service terminal 6 transmits a success-response to the 

7. The processing code is a code which indicates a name of data communication device 7. The data communication 

the processing and can be identical with the processing code device 7 transmits the success-response to the copier which 

of FIG. 9. is selected by the selecting operation of FIG. 7. 

FIG. U shows one form that the text data communicated In FIG. 12, the copier controller 31 then judges whether 

between the interface 17 and the copier controller 31 of FIG. 25 the, e.g., CLOSE key of FIG. 14 is pressed or not (in step 

3 can take. The text data of FIG. 11 includes the processing 28). If the CLOSE key is not pressed (NO in step 28), the 

code and the information record. copier controller 31 checks the transmission conditions (in 

As noted above, one drawback in background systems is steps 29 and 30). If the copier controller 31 receives a 

that if a copier is sending a request command to a service success-response in step 30, the copier controller 31 indi- 

terminal, the copier will not be able to operate in an image 30 cates a message as shown in FIG. 15 (in step 31). Then, the 

forming mode until a response to the request command is copier controller 31 judges whether the, e.g., CLOSE key of 

returned to the copier from the service terminal. In such FIG. 15 is pressed or not (in step 32). If the CLOSE key is 

instances, in such background devices a display of the copier pressed (YES in step 28), the screen 83 changes its indica- 

will indicate operation in their request mode, and the copier tion to the indication for inputting the operation command 

will not be operable in an image forming mode until the 35 for the image formation (in step 35). 

request mode has ended. If the copier controller 31 judges that the transmission is 

One feature of the present invention is to allow operation a failure (in step 29), the screen 83 indicates a message as 

of an image forming apparatus in an image forming mode shown in FIG. 16 (in step 33). The copier controller 31 then 

while still awaiting completion of a request mode. In this judges whether the, e.g., CLOSE key of FIG. 16 is pressed 

operation of the present invention, a display of the image 40 or not (in step 34). If the CLOSE key is pressed (YES in step 

forming apparatus can change from a display for an image 34), the screen 83 changes its indication to an indication for 

forming mode to a display for a request mode and back to inputting the operation command for the image formation 

the display for the image forming mode before the request (by returning to step 21). 

mode is completed, as discussed in further detail below with In the present embodiment, if the copier controller 31 
reference to FIG. 12 and FIGS. 13-16; FIGS. 13-16 show 45 receives the failure-response from the service terminal 6 
various display conditions of screen 83 of a copier 1 to 5. through the data communication device 7, the copier con- 
FIG. 12 shows a process for indicating a message on the trailer 31 judges whether the transmission is a failure, 
screen 83 as shown in FIG. 4 of a copier 1 to 5. This process Further, if the requirement can not be transmitted to the 
can be controlled by the copier controller 31 which includes service terminal 6, even if the data communication device 7 
the CPU 11, the ROM 12, the RAM 13, the non-volatile 50 calls in a predetermined number of times at a predetermined 
RAM 14, the I/O port 15, and the serial communication unit intervals to the service terminal 6, the copier controller 
16. Referring to FIG. 12, after a power source switch of a judges that the transmission is a failure. In this case, the data 
copier 1 to 5 is turned on, the screen 83 indicates a message communication device 7 transmits the failure-response to 
for inputting an operation command for image formation as the copier which transmitted the request data, 
shown in FIG. 6 (in step 21). The copier controller 31 judges 55 If the CLOSE key of FIG. 14 is pressed after the CALL 
whether predetermined keys for changing an indication of key of FIG. 13 is pressed and before the screen 83 indicates 
the screen 31 are pressed or not (in step 22). If the prede- the message of FIG. 15 or 16, the screen 83 changes its 
termined keys on the operation panel are pressed in a indication to an indication for inputting the operating corn- 
predetermined manner (for example if at first the mode mand for the image formation as shown in FIG. 5 (in step 
clear/preheating key 76 is pressed, then the 0 key of the 60 35). If, e.g., the keys for setting the image forming mode and 
ten-key is pressed two times in succession, and finally the the start key 73 are pressed, the copier controller 31 controls 
clear/stop key 72 is pressed), the screen 83 changes its the copier such that the copier starts the image forming 
indication from an indication for inputting an operation operation. Even if the screen 83 changes its indication and 
command for image formation (an image forming mode the copier starts the image forming operation, the data 
display) to an indication for inputting a request command for 65 transmission of the request data from the copier to the 
transmitting a request from the copier to the service terminal service terminal 6 through the data communication device 7 
6 (a request mode display) as shown in FIG. 13 (in step 23). and the communication line 8 has been continued. 
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The copier controller 31 judges whether the keys are 
pressed in the predetermined manner as explained at steps 
22 and 23 or not (in step 36). If the keys are pressed (YES 
in step 36), the screen S3 changes its indication to the 
indication of FIG. 14, 15 or 16 corresponding to the con- 
dition of data transmission. Namely, if the copier controller 
31 does not receive the response from the data communi- 
cation device 7, the message of FIG. 14 is indicated on the 
screen 83 (in step 26). If the copier controller 31 receives the 
success-response, the message of FIG. 15 is indicated on the 
screen 83 (in step 31). If the copier controller 31 receives the 
failure-response, the message of FIG. 16 is indicated on the 
screen 83 (in step 33). 

According to the present embodiment, if the operator 
operates keys on the operation panel of each copier 1 to 5 in 
the predetermined manner, the screen 83 changes its indi- 
cation from the image forming mode to the request mode. If 
the operator presses the CALL key, the requirement is 
transmitted to the service terminal 6 through the data com- 
munication device 7 and the communication line 8, and the 
screen 83 indicates a message "Now Calling Service Center. 
Please wait a minute" and the CLOSE key. If the operator 
presses the CLOSE key, the screen 83 changes its indication 
from the request mode to the image forming mode. In the 
image forming mode, if the keys for setting the image 
forming mode and the start key 73 arc pressed, the copier 
controller 31 controls the copier such that the copier starts 
the image forming operation. Even if the screen 83 changes 
its indication and the copier starts the image forming 
operation, the data transmission of the request data from the 
copier to the service terminal 6 through the data communi- 
cation device 7 and the communication line 8 is continued. 

When the copier controller 31 receives the success 
response or the failure-response from the data communica- 
tion device 7, messages for indicating the result of the data 
transmission are indicated on the screen 83. If the operator 
presses the CLOSE key on the screen 83, the screen 83 
changes its indication from the request mode to the image 
forming mode. 

If the copier controller 31 receives the response of the 
result of the data communication when the copier is in the 
image forming mode, the messages for indicating the result 
of the data transmission are indicated on the screen 83 when 
the screen 83 changes its indication from the image forming 
mode to the request mode by operating the keys of the 
operation panel in the predetermined manner. Therefore, the 
operator can see the result of the data transmission. 

In the present embodiment, the indication of the screen 83 
can thus be changed from the request mode to the image 
forming mode even if the request data transmission has not 
yet been changed. It is also possible that when the data 
transmission is made under the CE call mode or alarm call 
mode, the indication of the screen 83 can be changed from 
the CE call mode or the alarm call mode to the image 
forming mode even if the request mode data transmission 
has not yet been changed. Under the requirement mode and 
the CE call mode, the indication of the screen 83 can be 
changed from the image forming mode to the request mode 
or the CE call mode by operating the keys in a predeter- 
mined manner. On the other hand, under the alarm call 
mode, the indication of the screen 83 is automatically 
changed from the image forming mode to the alarm call 
mode under control of the copier controller 31, when the 
selected copier 1 to 5 is in a data transmission condition. In 
the indication of the CE call mode and the alarm call mode, 
a message for indication of the data transmission condition 
and also the CLOSE key for changing the indication of the 
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screen 83 from the alarm call mode to the image forming 
mode are indicated on the screen 83. If the operator or the 
customer engineer presses the CLOSE key, the indication of 
the screen 83 is changed from the CE call mode or the alarm 
5 call mode to the image forming mode for forming an image. 
The operator and the customer engineer can see the trans- 
mission conditions by operating the keys in a predetermined 
manner. 

In the present embodiment, when the plural keys are 
1Q pressed in the predetermined manner, the screen 83 changes 
its indication from the image forming mode to the request 
mode. Therefore, it is not necessary to provide an exclusive 
key. However, it is also possible to provide an exclusive key 
for changing the indication from the request mode to the 
15 image forming mode. 

Further, it is also possible to connect other apparatuses 
such as a printer or a facsimile machine instead of or 
together with the copiers 1 to 5 to this administration system. 

Obviously, numerous additional modifications and varia- 
2Q tions of the present invention are possible in light of the 
above teachings. It is therefore to be understood that within 
the scope of the appended claims, the present invention may 
be practiced otherwise than as specifically described herein. 

The present application is based in Japanese Priority 
2S Document 9-52935, the contents of which are incorporated 
herein by reference. 

What is claimed as new and desired to be secured by 
Letters Patent of the United States is: 

1. A method of operating an image forming apparatus, 
^ comprising the steps of: 

generating an image while a display of the image forming 
apparatus is in an image forming mode; 

changing the display to a communication mode; 

communicating information between the image forming 
35 apparatus and a service terminal connected to the image 
forming apparatus, the information including the image 
forming apparatus initiating a call to the service termi- 
nal; 

changing the display from the communication mode to the 
40 image forming mode before the step of communicating 
is completed. 

2. The method according to claim 1, wherein the service 
terminal is a central station remotely located from the image 
forming apparatus. 

45 3. The method according to claim 1, wherein the service 
terminal is within a local region shared with the image 
forming apparatus. 

4. The method according to claim 1, wherein the image 
forming apparatus and the service terminal are connected by 

50 a LAN. 

5. The method according to claim 1, further comprising 
the step of: 

controlling communications between the image forming 
apparatus and the service terminal by a communica- 
55 tions CPU separate from a main CPU of the image 
forming apparatus in order to free the main CPU for 
image forming operations. 

6. The method according to claim 1, wherein the com- 
munications CPU is external to the image forming appara- 

60 tus. 

7. The method according to claim 1, wherein the com- 
munications CPU is internal to the image forming apparatus. 

8. The method according to claim 5, wherein the step of 
controlling communications continues to control said step of 

65 communicating information after the step of changing the 
display from the communication mode to the image forming 
mode. 
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9. The method according to claim 8, further comprising 
the step of: 

changing the display to the communication mode after the 
step of changing to the image forming mode, and 
displaying a status of said step of communicating 
information. 

10. An administration system for an image forming 
apparatus, comprising: 

a display on the image forming apparatus displaying that 
the image forming apparatus is in an image forming 
mode and a communication mode; 

a communicating network communicating information 
between the image forming apparatus and a service 
terminal connected to the image forming apparatus, the 
information including the image forming apparatus 
initiating a call to the service terminal; 

a controller changing the display of the image forming 
apparatus from the communication mode to the image 
forming apparatus and service terminal is completed. 

U. The system according to claim 10, wherein the service 
terminal is a central station remotely located from the image 
forming apparatus. 

12. The system according to claim 10, wherein the service 
terminal is within a local region shared with the image 
forming apparatus. 

13. The system according to claim 10, wherein the image 
forming apparatus and the service terminal are connected by 
a LAN. 

14. The system according to claim 10, further comprising: 
a communications CPU controlling communications 

between the image forming apparatus and the service 
terminal separate from a main CPU of the image 
forming apparatus in order to free the main CPU for 
image forming operations. 

15. The system according to claim 10, wherein the com- 
munications CPU is external to the image forming appara- 
tus. 

16. The system according to claim 10, wherein the com- 
munications CPU is internal to the image forming apparatus. 

17. The system according to claim 14, wherein the infor- 
mation is communicated after changing the display from the 
communication mode to the image forming mode. 

18. The system according to claim 17, wherein the display 
changes to the communication mode after changing to the 
image forming mode, and further displays a status of said 
communicating information. 
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19. An administration system for an image forming 
apparatus, comprising: 

display means for displaying that the image forming 
apparatus is in an image forming mode and a commu- 
nication mode; 

a communicating means for communicating information 
between the image forming apparatus and a service 
terminal connected to the image forming apparatus, the 
10 information including the image forming apparatus 
initiating a call to the service terminal; 

control means for changing the display means from the 
communication mode to the image forming mode 
before communication of the information between the 
15 image forming apparatus and service terminal is com- 
pleted. 

20. The system according to claim 19, wherein the service 
terminal is a central station remotely located from the image 

2Q forming apparatus. 

21. The system according to claim 19, wherein the service 
terminal is within a local region shared with the image 
forming apparatus. 

22. The system according to claim 19, wherein the image 
25 forming apparatus and the service terminal are connected by 

a LAN. 

23. The system according to claim 19, further comprising: 
a communications control means for controlling commu- 
nications between the image forming apparatus and the 

30 service terminal separate from a main CPU of the 
image forming apparatus in order to free the main CPU 
for image forming operations. 

24. The system according to claim 19, wherein the com- 
munications CPU is external to the image forming appara- 
tus. 

25. The system according to claim 19, wherein the com- 
munications CPU is internal to the image forming apparatus. 

26. The system according to claim 23, wherein the infor- 
40 mation is communicated after changing the display means 

from the communication mode to the image forming mode. 

27. The system according to claim 26, wherein the display 
means changes to the communication mode after changing 
to the image forming mode, and further displays a status of 

45 said communicating information. 

* ♦ * + + 
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